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S-A Unit Ball Bearing Carrier 


(PATENTED) 


In the Triple-X Carrier S-A Engi- 
neers have developed an all-steel 
ball-bearing Unit Carrier that has 
the brute strength and durability for 
the most strenuous conveyor service. 


No verbal recommendation of any- 
thing mechanical can 
compare with the reci- 
tation of performances 
under actual working 
conditions. 


The Triple-X Carrier 
is operating in many 
plants where large ton- 
nages of over-size mate- 
rial must be handled con- 


Stephens-Adamson 





tinuously. The satisfactory service 
which is assured with these heavy 
type conveyor carriers is prompting 
many conveyor operators to adopt 
them as standard. 


If your plans contemplate the use 
of big belt conveyors 
for handling large ton- 
nages of heavy mate- 
rials, consult S-A Engi- 
neers and secure their 
advice. 


If Ever a Better Conveyor 
Carrier is Produced, 
it will be built by 
S-A Engineers 


Mfs. Co. 
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A Tonic of Gold, Silver and Nickel 


NYONE who may feel for the moment that min- 
A ing is lanquishing ought to take a trip through 
northern Ontario. You can’t feel pessimistic up 
there. Prosperity is everywhere; everybody that wants 
one has a good job. Enough good showings of gold 
and silver are being found here and there to keep pros- 
pectors on edge; they are busy. Shafts are being sunk 
and drifts are being run on dozens of likely looking 
properties; and good oreshoots are being opened with 
sufficient frequency to make the “game” worth while. 
Some of the reported strikes are exaggerated, of course, 
but, on the other hand, the public does not hear much 
about some really important developments; the insiders 
frequently keep the information to themselves for obvi- 
ous reasons. 

Perhaps the most tangible evidence of prosperity is 
the construction work being done by the producing com- 
panies. At Timmins—where, by the way, there are not 
enough dwelling houses to go around—the McIntyre 
company is adding equipment to double its present mill 
capacity of 1,000 tons of gold ore per day. The Hol- 
linger has completed a model new crushing plant which 
is the first step in the ultimate program of milling 
8,000 tons per day. An immense steel and concrete shop 
building is nearing completion. At the Dome, twenty 
modern new dwelling houses built by the company for 
its employees indicate a healthy condition. No less 
active is the near-by gold district of Kirkland. The 
Wright-Hargreaves is installing intermediate grinding 
equipment to increase its mill capacity; the Lake Shore 
mill is being enlarged to handle 300 tons instead of 75 
tons per day and a 100-ft. steel headframe has just 
been completed over the main shaft. All this work 
is being done without interfering with current pro- 
duction. 

At South Lorrain, the new silver district south of 
Cobalt, the Mining Corporation of Canada has just 
enlarged its plant; the Keeley has finished a splendid 
new headframe and is increasing the capacity of its 
mill as rapidly as equipment can be delivered. This is 
the mine where a mass of metallic silver hangs from 
the back of a drift like native copper in a Michigan 
mine. You can stick a prospector’s pick into it as 
though it were bullion, and if you like the novelty of 
the experience you can bump your head on it at any 
point for a distance of 20 ft. along the drift. How 
far it extends toward the level above no one can tell 
yet. At Cobalt five mills are in regular operation, treat- 
ing nearly 1,000 tons of ore per day, and although no 
expansion is in evidence the old town seems to be thriv- 
ing and everybody is busy. 

The third important metal mined in Ontario is, of 
course, nickel. Though the output is not at the maxi- 
mum, all of the plants around Sudbury are producing on 
a good scale. The British America company has just 
started a second large blast furnace to double its out- 


put and the Mond Nickel Co. is shipping matte sufficient 
to supply the capacity requirements of its refining plant 
in Europe. The nickel mining companies, like the gold 
and silver producers, are all doing out-of-the-ordinary 
construction. A huge casting machine for both con- 
verter slag and matte is being installed at the British 
America smelter. The International company is erect- 
ing a sintering plant, which, if it comes up to expecta- 
tions, will displace the present heap-roasting process. 
The Mond company is enlarging its main smelter build- 
ing so as to house a new 13x30-ft. converter and is 
remodeling and enlarging its concentrator. True, a 
rather prosaic catalog of construction projects! But 
generally speaking unless people are making money, and 
unless they see substantial added profits in the near 
future, they get along with the old plant and the old 
equipment, and unless they have plenty of ore they do 
not increase the capacity of their reduction works. 
As we said at the start, two weeks in northern 
Ontario should dispel any notion that the mining indus- 
try as a whole is run down at the heels. 
a 


The Benefits of Co-operation 


T IS POPULARLY BELIEVED that the non-metal- 
[i mineral industries do not generally possess such 

up-to-date mining and milling equipment or such a 
high degree of technical supervision as do those plants 
in which metals are recovered. They also, we believe, 
show less co-operation, less of a desire to interchange 
ideas, less willingness to throw their plants open to 
public inspection and have their operations described 
in the technical press. One condition is, of course, a 
corollary of the other. If one depends on his own re- 
sources solely, to get ahead, he will soon be left behind; 
he must have the benefit of the ideas of others, and 
study what his contemporaries have discovered. Of 
course, if one’s character is so warped that he reads 
all the technical literature available, and learns all that 
he can in devious ways from his fellow man, and is, 
at the same time, non-communicative as far as his own 
operations are concerned, he may possess some tem- 
porary advantage. But such despicable conduct as this 
is soon discovered, and plant operators will take par- 
ticular pains to keep such unsociable visitors away from 
their plants. 

A free interchange of ideas and mutual co-operation 
is possibly the greatest reason why the metallurgy of 
copper in this country has been carried far beyond that 
obtaining in foreign-controlled districts. Improvements 
in mining and milling and in hydro- and pyrometal- 
lurgical processes have been phenomenal in the last 
twenty-five years. The same is true to a slightly less 
extent, perhaps, in lead. Hydrometallurgical processes 
for zinc have advanced rapidly, thanks to publicity, but 
the zinc smelters, who look on all of their contempo- 
raries with suspicion, are doing pretty much the same 
as they have been doing for years. This suspicious 
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attitude is also more general than it should be in the 
non-metallic industry, and until it is overcome the gen- 
eral practice must suffer. Trade associations have done 
wonders in bringing together men interested in a com- 
mon industry, and in making them acquainted with one 
another on a social basis. 

Ifa man has a better method of doing something than 
his neighbor, it is of advantage to him to have the fact 
published from another standpoint also. Suppose, for 
example, that you are a user of talc. Will you not be 
more apt to patronize a producer such as the Loomis 
company, which, as you can see from an article in this 
issue of the Journal-Press, has an efficient and modern 
plant, with plenty of capacity to take care of your needs 
—rather than to buy from one who prefers to keep his 
business to himself and about whom you know nothing? 
It is fair to assume that because the manager of the 
Loomis company freely gives out information about his 
own operations he is also a welcome visitor in other 
plants whose managers are similarly minded, and there- 
fore that he is conversant with the latest improvements 
that tend toward the manufacture of a uniform and 
high-grade product. 

The closed door persists, we understand, to a large 
extent abroad, where it is generally necessary to call 
a special meeting of the board of directors before a 
visitor can be admitted to a plant, but it is going out 
of style in American and Canadian-controlled companies. 
A letter from a man to whom we wrote recently for 
permission to visit his operations is significant. He 
says, “I would like much for you to see it, but am sorry 
to say that I couldn’t very well extend to you this invi- 
tation. I made a rule many years ago against persons 
inspecting our property and couldn’t break the rule 
without opening the door. I think probably 
I never should have made the rule. : 

Well, if no one has ever been near his property, we 


are willing to wager a visitor could suggest improve- 
ments in his practice. 


—  — 


Cleanliness and Its Relation to 
. Efficient Operation 


ISITORS to that rapidly expanding Mecca for the 
tourist and the industrialist, Los Angeles, are 


constantly reminded of the benefits of cleanliness, 

even though it be carried to what may be considered as 
an extreme. Through the streets of the city and its 
suburbs may be seen an occasional motor truck of dis- 
tinctive appearance—dazzling white. This is one of a 
fleet of eighty carriers operated by the Blue Diamond 
Materials Co. and used for the conveyance and distribu- 
tion of crushed rock, sand, mixed lime mortar, and other 
non-metallic mineral products used in building con- 
struction. In spite of severe service and the inevitable 
messiness of prevailing conditions, these trucks always 
appear spotless. How is it done, and what are the eco- 
nomics of the company’s policy as at present adopted? 
In the first place, each truck is designed specifically 
for its particular purpose. Secondly, the company has 
realized that a fleet of such trucks forms an excellent 
advertisement of its products and the prosperity of the 
enterprise. But the most important effect of this cam- 
paign of cleanliness is the encouragement of care on 
the part of employees and the inculcation of a spirit of 
pride in the appearance of equipment under their im- 
mediate control. To dent, batter, and splash an un- 
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sightly truck would seem no crime. But the driver 
would be a hardened sinner who would not strive to 
maintain the neat and cleanly appearance of a piece of 
equipment on which effort and money had been spent 
in an endeavor in insure attractiveness. The provision 
by the Blue Diamond company of special facilities for 
cleansing and polishing, and the expenditure of about 
$5,000 per annum on white paint alone, has proved good 
business; it indicates that the directors of the enter- 
prise possess a shrewd appreciation of human psychology. 

One does not wish to underrate zeal, especially when 
it emerges in the face of adverse circumstances, but 
there can be no question that employers are acting 
wisely who establish a system of cleanliness that con- 
stitutes an ever-present reminder to the employee to be 
careful, exact, and orderly. The Blue Diamond company 
has one operator who can boast of having loaded over 
20,000 trucks with crushed stone, by means of an Os- 
good steam shovel, without once hitting the truck with 
the dipper. Considering the rate at which loading is 
accomplished and the need for uniform delivery in all 
parts of the truck, this is a remarkable performance. 
We venture to opine that the record would not have 
been made if the company had not taken the initiative 
by providing attractive equipment. 

Tidiness is a condition of mind as well as a state of 
being. No more laudable educational effort can be made 
by industrial concerns than the one that insists on a 
recognition of the fact that cleanliness and order, at 
whatever cost, are essential to efficient operation. The 
lesson may be brought home effectively by example, 
followed by an encouraging recognition of zeal. 


—— 


Secretary Work Explains 


N A LETTER given to the press the Secretary of 
[«: Interior answers the inquiry of the Secretary 

of the American Society of Civil Engineers as to 
why he fired the Director of the Reclamation Service, 
an engineer under whose guidance all the great reclama- 
tion projects of the government had been completed, 
and replaced him with a politician. Formerly, he says, 
the Director’s office called for engineering skill, but 
with the completion of the various projects the principal 
problem that the office had to deal with was that of 
the water users and the collection from them of the 
original cost of the projects as contemplated by law— 
in other words a “business man” was needed. 

The explanation has as many holes as a porous 
plaster. Assuming that the dismissed director was not 
fit for his job, should not his successor have been 
better qualified to succeed him than the one appointed? 
Surely the present incumbent of the position cannot 
point to a record that justifies his appointment under 
the alleged circumstances. And why did Secretary 
Work resort to the cheap subterfuge of abolishing the 
Director’s position and immediately recreating it, but 
with a different title, except to get around the Civil 
Service laws? 

Many positions requiring great business ability are 
filled today by engineers. Literally, the Secretary does 
not know what he is talking about. He is a physician 
—an able one, without doubt—but knows little or noth- 
ing of reclamation. He has simply played the game of 
certain outside influences, wittingly or unwittingly. His 
act is an unjustified attack upon the Civil Service. 
Who will be the next to go? 
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Who Pays Reparations? 


F ANY present-day adverse business condition is 
| issces to its source, particularly market conditions 

in world commodities, invariably a root is uncovered 
much larger than all the rest—reparations. In the 
great American copper industry, which is none too pros- 
perous at present, European disorganization is having, 
and has had, a detrimental effect upon the price of 
copper and is in a large measure responsible for the 
unsatisfactory state of the market. The consumption 
of copper in Europe has not kept pace with the great 
strides that have been made by American consumers, 
who now use about twice as much copper as they did 
before the war, whereas Europe is taking only a frac- 
tion of the amount of copper it should normally pur- 
chase in the market here. Foreign trade in copper is 
little less than the life-blood of the industry. Decrease 
it, or shut it off completely, and mines begin to close 
and prices to decrease. This is one of the most im- 
portant reasons why the price of copper today is more 
than 1c. per lb. below the pre-war level. 

The metals are not the only commodities that have 
been affected by the European deadlock. The backbone 
of American agricultural trade—wheat—is selling at 
abnormally low prices because of the disordered state 
of Europe, according to authorities intimately ac- 
quainted with the subject. In wheat and copper, of 
course, the direct trade between America and Europe 
has been disturbed, but other commodities not so fun- 
damentally important feel the effect. They are usually 
industries that serve the basic ones. 

It is something of a shock to think that almost five 
years after the armistice no real peace has become es- 
tablished in Europe. The political reasons for this are 
not for us to consider here. In the meantime the entire 
world is paying an expensive price for the delay. While 
France waits upon Germany to pay, American indus- 
tries wait for markets which will not expand at the 
moment. 

Some copper producers are finding difficulty in mak- 
ing income equal expenditure. In fact, it is reasonable 
to assume that the copper industry is paying, through 
a heavy loss of profits, for part of the reparations owing 
from Germany. For every cent advance or decline in 
the price of copper the industry stands to gain or lose 
about $20,000,000 per year. When copper is 14c. in a 
market that should be at least 5c. higher (considering 
the general price level), the loss resulting is enormous, 
and a paper calculation gives some idea of the sacrifice 
the industry is making. 

So long as the reparations muddle remains unsettled, 
the United States will suffer along with all the countries 
across the Atlantic. 

ee 


A Crisis Safely Passed 


N A NATIONAL crisis it is well to have a word of 
| Pa from the men in authority. Following 

the sudden death of our late lamented President, 
the employees of the Interior Department received the 
following printed message from Secretary Hubert 
Work: 

“Let all officers and employees of the Interior Depart- 
ment stand firm. The Republic must go on.” 

Fortunately the members of department did stand 
firm, and the Republic seems in no danger for another 
year or two at least. 
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Reversible Air Currents 


T THE Cleveland convention of the American Min- 
At Congress last year there appeared to be a 
division of opinion among members of the metal- 
mine ventilating committee as to whether metal-mine 
ventilating fans should be reversible. The majority 
report of the committee headed by Charles A. Mitke 
expressed the conclusion that “the question of the 
installation of equipment permitting reversal of air 
currents should depend on local conditions at individual 
mines.” This was the statement of the majority 
report. The report did not say flatly that mine venti- 
lating equipment should be irreversible, but simply 
that the matter should depend on local conditions. A 
minority report was made by two members in which 
the advisability of having such equipment reversible 
was strongly contended. During the ten months and 
more that have elapsed since then the question has been 
kept alive, and recently at the request of the Congress, 
D. Harrington, of the Bureau of Mines, the minority 
leader, has prepared a paper on the subject which has 
been given circulation, together with a printed discus- 
sion of it by Mr. Mitke, the chairman. This in a way 
brings the matter to a head. Both sides stick to their 
views, though it is now seen more clearly than it was 
at Cleveland that these views are not so diametrically 
opposed after all. Mr. Harrington says that “all main 
fan installations at metal mines with fans on the sur- 
face should have the reversible feature, and, where 
feasible, underground main fans should also have the 
same arrangement.” This, Mr. Mitke claims, is a 
modification of the author’s former recommendations, 
which, he says, insisted that “in all instances” main 
fan installations be so made that the direction of air 
currents can be quickly changed. Mr. Harrington 
admits that reversal of air currents is hazardous an: 
that technical knowledge and experience are pre- 
requisites in anyone who is to be given authority to 
reverse the air currents, which statements Mr. Mitke 
accepts in support of his views. 

Use of mine doors is advocated by both. Mr. Har- 
rington says: “In addition to the reversing feature, 
all fan installations should be fireproof and all main 
air courses shou'd be so equipped with doors that, if 
necessary, all air flow may be closed to or from the 
air course.” 

Mr. Mitke says that many operators are becoming 
convinced that something more is needed than placing 
entire reliance on reversal of air currents, which, while 
satisfactory in certain instances in the past, may not 
prove so satisfactory in the future. He says: 


“For some years operators in the Southwest have been 
experimenting with various types of combination fire and 
ventilating doors, which when placed on all levels of mine 
shafts (near the shaft) and at critical points throughout 
a mine, will effectively control the air currents in less time 
than it takes to put the reversing equipment into action. 
Some very satisfactory types of doors have been designed.” 


There is no need to attempt to referee the argument, 
such as it is, between Mr. Mitke and Mr. Harrington. 
It would be difficult to say which is right on the points 
wherein they differ, for, after all, it is simply a matter 
of opinion, with Mr. Mitke the more conservative of 
the two. If either of the two opinions as to reversible 
equipment is radically wrong, experience will probably 
demonstrate the fact, for there are many installations 
of both types. 
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DISCUSSION 





“Engineering and Mining Journal-Press” is not responsible 

for statements or opinions published under “Discussion.” 

In -many cases the views expressed are diametrically 
opposed to editorial policy and belief. 





When a Mine Is “Fool-proof” 


THE EDITOR: 

Sir—In the Journal-Press of June 2 appeared a very 
interesting article entitled ‘“‘The Buck Passer Mine,” by 
one who evidently has in mind a case of abuse of sys- 
tematizing, which is not uncommon, but managers of 
such mines are too egotistical to listen to the well-meant 
hint of the writer. Unfortunately, in the case of the 
Buck Passer Mine, the property lacked the one essential 
qualification that gives such men a foothold as mine 
managers—it was not ‘“‘fool-proof.” J. B. Haggin used 
to say “A mine is no good unless it is rich enough to 
stand mismanagement.” 

From the very nature of the mining business, there 
can be but one crop in any mine. Literally speaking, 
no mine can ever pay “dividends,” for dividends must 
come from profits earned in the business. A mine 
never earns a profit. The mineral deposit is its asset. 
Its asset cannot be increased. All the metal that is in 
the mine belongs to the company, the owners, the 
partners, or the stockholders from the start, and it is 
simply a question of moving the assets from the prop- 
erty to the bank, or a division of the assets, which are 
not dividends, and by no stretch of the imagination can 
they truly be called such. 

Mining operations are therefore, strictly speaking, 
merely a job of moving the deposit in the ground to 
a deposit in the stockholders’ banks. 

If I have correctly stated the case, the deposit is 
limited by Nature, and cannot be replanted nor in- 
creased. The problem therefore would appear to be 
one of tonnage that should be. moved at the lowest 
possible cost, in order that the greatest amount of the 
deposit may be available for division among the owners 
or stockholders. Mr. Haggin’s statement, no matter how 
rich the mine might be, indicates a condition that no 
other business than mining would tolerate. I cannot 
imagine Henry Ford or John D. Rockefeller making 
such a statement. 

It is often true that our deepest thinkers and most 
scientific technical engineers are not good executives. 
In looking over the annual reports of mining com- 
panies we often see a great difference in the “costs per 
ton,” covered with an elaborate explanation of details. 

If we were to ask the manager of one mine why his 
costs per ton were $12 while his neighbor’s costs were 
only $6 a ton he would enter into an explanation that 
would be his excuse. What is an excuse to one man is 
an error to another. Now, if mining is a “moving job,” 
why shouldn’t the engineer be justified in “bidding” to 
move it at a cost per ton upon specifications the same as 
any other engineering job? : 
Obsolescence runs against machinery and equipment 





very rapidly, and managers become obsolete as well as 
equipment. Because a man has a “fool-proof” mine 
is no sign that he is a good manager. 

Emerson said, “Two ships came into harbor, one 
with its sails all ragged and torn, and the other spick 
and span, but I cannot judge the masters’ ability until I 
know from whence they came and through what kind 
of weather they had passed.” 

I have in mind a mine manager who has been many 
years in charge of one mine. His salary is big, and 
the mine pays well. Its equipment is kept fairly modern. 
He is a good friend of mine personally; literally he is 
an “old fossil” obsolete, egotistical, and an autocrat in 
the town where his mine is located. He is simply an 
autocrat because he holds a position with one of the 
big mines. The community tolerates his egotism be- 
cause of his position, and not because of his ability. 
Whispered comments are critical and not complimentary. 
He thinks because his mines pay big “dividends” that 
he is efficient and competent. His board of directors 
keep him in charge, but would make much more if they 
pensioned him. His name and mine are often in print. 
He likes publicity. I’ve told him the same things I am 
writing. Sans egotism he is a lovable old man if you 
know him intimately as I do, but few people get close 
enough to him to know his lovakle character. He is 
disliked by his neighbors and by his workmen. I said 
to him one day “Bill” (that isn’t his name) “you might 
fool your board of directors into thinking you are a 
good superintendent, but there are some men you can’t 
fool, and they are the men that are actually doing the 
work for you.” ‘Now, what is the matter?” he asked 
and I told him a lot of things, but friend though I am he 
wouldn’t believe, nor try to adopt anything new or 
change from his old methods. 

His mine is notoriously inefficient—yet it pays and 
the stockholders get about half the dividends they 
might have. 

Now, if I was to go to his board of directors and “bid 
to move the ore for $6 a ton, instead of $10 as they are 
now costing” (his salary is included in the costs per 
ton) he would think I was knocking him out of his job, 
and yet I could bid against my best friend for dam- 
ming the Mississippi or building a water works, or ex- 
cavating a cellar or building a bridge, and the friend- 
ship continues. Why the difference? 

An overdose of systematizing (exaggerated perhaps) 
as written in the Buck Passer story can make the costs 
exceed the obsolescence of the former manager, but 
still there might be a happy medium that would be 
beneficial to the shareholders. 

Again, I know a man who rose to the very pinnacle 
of prominence as a manager of a “fool-proof” mine, but 
who was removed on account of factional differences 
in the directorate. He was immediately employed by a 


good mine, but one that required efficient management, 
and failed. Since which time he has never held a good 
position. 

The question now arises, is a reputation made on a 
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“fool-proof” mine, whether with over systematizing or 
with obsolete methods, the best for mining. 

The labor problem is a big one, and many are strug- 
gling with it. Few séem to gather the difference between 
the price of labor and the cost of labor, and yet effi- 
ciency is not strenuousness. 

They talk about “radicalism” among their laborers, 
but the managers themselves are often more radical 
than their most rabid agitator. It is harder to convince 
a manager that he should adopt new methods, or new 
equipment, different from that which he has always 
used, than it is to make a whole plant full of workers 
accept the idea graciously. 

A poor workman blames his tools, and a poor boss 
blames his workers. 

It is a mistaken idea that coolie or neon labor at 10c. 
an hour is cheaper than efficient machinery and power. 
It requires 223 average American miners to equal one 
horsepower. At 50c. per hour, man-power costs $11.25 
per hp.-hour. It requires forty Mexicans or Chinese 
to equal one horsepower. At 10c. per hour, coolie or peon 
power costs $4 per hp.-hour, whereas electric power 
may be had most anywhere for 2c. per hp.-hour. 

A mine manager who would hire Mexicans at 10c. 
an hour to carry ore up a mine ladder in sacks would 
possibly hoist one ton per man in twelve hours and pay 
$1.20 per ton for “hoisting.” A competent hoist would 
do it for 2c. per ton. Why have man power do things 
that can be done with mechanical power? If you have 
mechanical power hoists, why not other places too? 

Why not open some more argument like the Buck 
Passer? If we get enough of it it might put mining 
in a more favorable light with the masses. 

A READER. 


The Weight of Steel Balls 


THE EDITOR: 

Sir—I note in your issue of Aug. 4 that D. H. Fair- 
child, in his article on “Weight of Steel Balls,’’ comes 
to conclusions with which I am in agreement, namely 
that a minimum of about 26 per cent of voids may be 
obtained with the closest packing of balls of uniform 
diameter in a box whose size is large in relation to the 
ball diameters. 

However, there are a few errors which need correc- 


‘ C? 
tion, namely, h =,/a —35 
@ _d(y2—1) 

VY 2 . V 2 

It is of interest and surprising that the same per- 
centage of voids is found when piling the spheres so 
as to be bounded by tetrahedrons as Fig. A. For in- 
stance, the volume of the twelve balls referred to in 
his Fig. 2 is 2 + d@ or 6.283 d* and the volume of the 
bounding container is 3d long times 2d wide times 


=" high, or equals 8.496 d’. _The volume of the 








and d — 


balls is therefore about 74 per cent of the volume of 
the container and the voids would be about 26 per cent. 

When piled as per Fig. A, construct a simple tetra- 
hedron by connecting the centers of the four spheres 
(three in base and one centrally on top of the three). 
The length of each edge of the tetrahedron is 2 r (if r 
is the radius of a sphere), and the altitude of the 


tetrahedron is r 8/3 or 2/3 r V6. Let the number 
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of spheres in a layer equal m and the number of layers 
nm. The volume of the spheres in a layer equals 4/3 7 
mr and the approximate volume of all the spheres 
equals V, equals 4/3 7 mn 7’. 

The plan section of a rectangle to include the space 
inclosing the centers of three base spheres equals 2 r 
times 1\/3 equals 2 7*\/3 and it includes the equivalent 
of the projected area of one sphere. The base of the 


V 


Z\ 


Elev. 


Fig. A—Spheres piled so as to be bounded 
by tetrahedrons 


Plan 


rectangular receptacle to hold m sphere therefore equals 
2mr*\/3. The height of a rectangular receptacle to 
hold » layers of spheres similarly equals 2/3 n r\/6. 
Call V, the volume of the rectangular receptacle and 
it equals 4/8mnrV/3 & V6 or 4mn?r V2. 

The ratio of V, to V, gives the per cent of volume of 
sphere to the container and equals 3\/2, or 74 per cent 
approximately, and the per cent of voids is approxi- 
mately 26. 

The following data have been published in regard to: 
the grouping of spheres where N equals the number 
of spheres, V equals volume of container in cubic 
inches, d equals diameter of spheres in inches. 

For loosest packing (see Fig. 1 of Fairchild’s article), 


N= 1 and corresponding voids equal 47.6 per cent. 





; , ‘ 1V _ 1.154V 
For intermediate packing, N — Foe“ 2 
and voids 39.6 per cent. For closest packing N = 
rE = a and voids 26.0 per cent. As de- 

- , ; j 1.07V 
termined in the ordinary cement tube mill, N = — 


and voids equal 44.0 per cent. 


Franklin, N. J. BENJAMIN F. TILLSON. 


>. 


Speed of Hoisting Men 


THE EDITOR: 

Sir—I have read Mr. James’ correction regarding 
what he said in the discussion on hoisting at the Engi- 
neers’ Society of Western Pennsylvania, and all I can 
say is that I and others sitting near me at the meeting 
must have misunderstood his exact meaning. However, 
no harm was meant, and his remarks started me study- 
ing the speeds permitted in various states, and the 
physiological and psychological effects of fast hoisting, 
together with the experiences of several well-known 
engineers. I might add that I have always been highly 
interested in the meetings of the society held under the 
chairmanship of Mr. James. 


Pittsburgh. M. W. VON BERNEWITZ. 
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Concerning Rich Ore 


By T. A. Rickard 


richest faces of ore each of them had seen in the 
course of his experience. The subject proved so 
interesting that I wrote to one or two others asking 
them to contribute their quota to the discussion. Mr. 
A. W. Allen instanced a pocket of gold ore at Pilbarra, 
in northern Australia, that yielded 250 oz. per ton on the 
plates. Mr. Ira B. Joralemon spoke of seeing 14 inches 
of silver ore in the Nipissing mine in 1906 that assayed 
14,000 oz. for the full height of the drift. The same 
geologist mentioned a face of ore in one of the upper 
levels of the Shattuck mine, at Bisbee, that consisted 
of almost solid chalcocite, assaying 65 per cent in copper 
and containing 250 oz. of silver per ton. Mr. Albert 
Burch harked back to his mining at Eureka, Utah, and 
described a remarkable pipe of ore, 23 to 4 ft. in diam- 
eter and nearly horizontal, that had been followed for 
50 ft. before it enlarged to a diameter of 12 ft. of soft 
lead carbonate, full of hornsilver and assaying 1,000 oz. 
of silver per ton. “It was so soft and easy to mine,” 
he says, “that two men took out about ten tons, or about 
10,000 oz. of silver, per day.” ‘This was in the Bullion- 
Beck mine, in the Tintic district. Mr. H. A. Guess 
instanced the sub-level, 80 ft. below the No. 1 level, in 
the Premier mine, British Columbia, the face of which 
showed seven feet of ore worth $600 per ton, the assays 
showing 10 oz. of gold and 600 to 700 oz. of silver per 
ton. Mr. Louis A. Wright stated that the richest face 
of ore he had seen was in the Alacran mine, in the State 
of Mexico, in 1898. In a drift the ore, a metre wide, 
assayed 35 per cent in silver, the face showing a clean 
streak of proustite, pyrargyrite, and argentite about 40 
centimetres wide. Mr. J. H. Mackenzie drew upon his 
experience at Goldfield, Nev. On the 700-ft. level of 
the Goldfield Consolidated mine, on the Mohawk vein, 
the face, for a width of 14 ft., assayed over 20 oz. of 
gold per ton. Mr. C. H. Fry mentioned the glory-hole 
of the Yellow Aster mine, in southern California, where 
he saw a face 9 ft. by 14 ft. that was covered with gold, 
but it proved to be only a thin sheet of gold-bearing 
quartz along the plane of a fault in granite. He spoke 
also of a face, 4 ft. wide, of solid scheelite (tungstate 
of lime) on the 800-ft. level of the Atolia mine, in the 
same Californian region. This he saw during the war 
when tungsten was selling at $80 per unit. Mr. R. G. 
Hall spoke with relish concerning the chamber opened 
in the Hercules mine, in the Coeur d’Alene district, in 
1904. There a face of cre 12 ft. square assayed 40 
per cent in lead and 25 oz. of silver. It made a handsome 
showing, thanks to the brilliant facets of the galena. 
The same engineer spoke of the Wild Horse mine, at 
Cripple Creek, in 1903, where on the 1,200-ft. level a 
vein two inches wide assayed 3 oz. gold per pound. But 
it lasted for only three tons! When I asked him about 
the richest ore in the Bawdwin mine, in Burma, he said 
that on the fourth level the face, two sets wide, assayed 
60 per cent in lead and 60 oz. of silver, but it was worth 
only $72 per ton of ore. Mr. W. J. Loring recalls a 
stope in the Oroya-Brown-Hill mine, at Kalgoorlie, 
Western Australia, that showed a face 30 ft. high and 
50 ft. wide, assaying five hundred ounces of gold per 
ton, in free gold and tellurides. 
The finest showing of ore that I recall was on the third 
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level of the Broken Hill Proprietary mine, in New South 
Wales, in 1891. A face 202 ft. wide averaged 50 oz. 
silver per ton and 35 per cent lead. The most beautiful 
face of ore I ever saw was below the third level in the 
Independence mine, at Cripple Creek, in 1899; this was 
made brilliant by the tellurides, sylvanite and calaverite, 
which gave the ore an assay value of $200 per ton. In 
the Esperanza mine, at El Oro, Mexico, in 1905, on the 
fifth level, I saw 35 ft. of ore worth $100 per ton, and in 
a stope near by I saw 4 ft. of $500 ore. In the old 
Rathgeb mine, near San Andreas, in California, in 1887 
I took out $3,000 of native gold in three hours with a 
miner’s candle-stick. In one month one man mined 
$25,000 worth of gold. It was a “pocket,” which is 
short and sweet, like a donkey’s gallop, and usually leads 
to the spending of more than it yields in the effort to 
find another treasure of the same kind. Mr. Philip 
Bradley recalled a bluff of nickel ore in New Caledonia 
that showed a face 30 ft. square of almost solid gar- 
nierite, containing 40 per cent nickel; but it proved to 
be only a face; it was skin-deep. He added: “When 
you start gathering data on low-grade ore experiences, 
I may perhaps qualify to give some.” As this came from 
the resident manager of the Alaska Juneau mine, it was 
spoken with some feeling, for, as a contrast to the 
richnesses that we have been enjoying, it may be men- 
tioned that at the Alaska Juneau a profit is being made 
on ore having an assay value of only 67c. per ton, on 
an output of 220,000 tons per month. 

The recital of such occurrences of rich ore may be 
pleasing, but facts of themselves have little value scien- 
tifically until they are correlated and interpreted. The 
miner knows by sad experience that usually the richness 
of an ore is inversely proportional to the quantity of it. 
This is in harmony with current geologic theory, accord- 
ing to which the ore is the result of processes of con- 
centration. Another lesson of experience is that un- 
usually rich ore excuses careless management and pro- 
vokes defective metallurgical methods, for the simple 
reason that the quantity of the ore being relatively 
small and uncertain there is little incentive to apply 
close attention to details. To an engineer it is essential 
to have a mass of uniform material large enough to 
justify the devising of effective methods of exploitation ; 
it is not to be expected that a manager will take much 
thought to save 10c. per ton when his ore fluctuates in 
value from day to day by $10 per ton. That is why the 
low-grade mine is the best school for developing skill 
in the conduct of mining operations. Undoubtedly the 
charge of a mine that produces ore giving a large margin 
of profit has spoiled many an engineer as a superin- 
tendent for mines working on a slender margin. One is 
more likely to learn something useful by going to a 
mine where the ore averages 67c. per ton than to one 
where it averages $67 per ton. The richness of a 
bonanza is too fortuitous to be the basis for methods 
that are founded not only on the doctrine of probabilities 
but on the theory of things as they are. In any event, 
if I were a mine manager I would ask nothing better 
than a stoping width—five feet—of 10 dwt. gold ore, or 
10 per cent lead ore, or 5 per cent copper ore, provided 
the quantity assured represented at least a vigorous 
production for five years. 
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The Loomis Plants, Like Others in the 

District, Use Dry Grinding in Pebble 

Tube Mills. Air Separation at 325 
Mesh a Feature. 





By Edward H. Robie 


Assistant Editor 


is carried on in the Gouverneur district, St. Law- 

rence County, N. Y., is essentially a simple process 
of dry grinding in tube mills to a fineness of about 325 
mesh. The largest operating company is the Interna- 
tional Pulp Co., which has several mines and mills, but 
the management is averse to publicity, and though I 
was courteously shown through one of the plants, it was 
with the understanding that no description was to be 
published. On the other hand, the W. H. Loomis Talc 
Corporation showed a commendable willingness to the 
interchange of information, and, as is usually the result, 
their mills represent what is generally considered to 
be the most up-to-date practice in the district. A new 
mill is about to be put in operation by this company. 

The district, and the methods of mining and milling 
in 1920, have been described briefly by Raymond B. 
Ladoo in U. S. Bureau of Mines Reports of Investiga- 
bions No. 2,171, “Tale Mining in New York.” The rock 
is altered tremolite, fibrous, and has not the soapy feel 
characteristic of the Virginian product which is adapted 
for use as talcum powder. It is chiefly used as a body 
material for paint and paper, for which purpose it is 
particularly adapted, and it commands a higher price 
than Vermont talc, for example, which is used mostly 
for paper, rubber, and roofing; principally in news- 
print. The Gouverneur talc is sold as a dry powder of 
about 325 mesh, and as the rock from which it is ob- 
tained can be mined in an approximately dry condition, 
dry methods of reduction have been adopted by all the 
operating companies. 

The mill which has been operated by the W. H. Loomis 
Tale Corporation for the last three years, since the 
company began producing, is situated on the Gouverneur- 
Edwards branch of the New York Central R.R., the 
office of the company being at Gouverneur. As no pub- 
lished description of this mill has yet appeared, a short 
account of the process and machinery used will be pre- 
sented, together with the plans for the new plant about 
a mile to the west of the old one. 

The ore is hauled from the mine about two miles away 
by team and wagon, or by sleighs in the winter time. 
This work is done by contract. It would seem that the 
ideal arrangement would be to have the mill at the mine, 
but this is not practicable, for the reason that railroad 
facilities are not available at that point, nor is the con- 
struction of a spur warranted. Furthermore, owing to 
the air drying that the material gets in being handled 
and transported to the mill in small lots, a considerable 
increase in grinding capacity is secured. When the 
crude rock gets wet by rain or snow a loss of output at 
the mill sometimes as high as 30 per cent results. On 
the other hand, rock that has been standing under a 
shed for a month or two, will, when ground, also cause a 
decrease in the capacity of the mill, owing apparently 
to the increased toughness of the fibre effected by the 
seasoning action of the air. This necessitates a longer 
grinding to reach the necessary fineness of product. 


Te: PREPARATION of tale for the market, as it 





Originally, the tale mills in this district were built 
along the river and directly driven by water power, the 
crude rock being hauled from the mine to the mill. 

The bin at the mill is of ample capacity—about 500 
tons. There are also storage sheds for 1,000 tons, thus 
guarding against delays in the delivery of the crude 
material, but interruptions rarely occur. The material 


as received is a clean white and varies in size from 
chunks a foot or two feet in diameter down to the smaller 
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Fig. 1—Flow sheet of the old mill for dry grinding 
tale to a 325-mesh product 
Crushing is done by a jaw crusher and rolls, and grinding by: 
conical and tube mills using pebbles. Air separators remove the 


fine tale as it is produced. Numerous elevators and conveyors are 
not shown. 


sizes invariably produced in ordinary mining operations. 
The mill feed amounts to about forty-five tons per day 
of twenty-four hours, and the mill operates seven days 
a week. Fig. 1 illustrates the flow sheet of the mill. 
From the bottom of the bin, the rock is run into a 
gravity chute, hand controlled, to a 10x20-in. jaw 
crusher manufactured by the Acme Road Machinery 
Co. Jaw crushers are used for the initial breaking at 
all of the mills in the district, and the Acme design has 
given excellent results at the Loomis mill. The crushed 
product is of about 1-in. size and is elevated by a 
bucket-chain elevator, equipped with 12-in. buckets, to 
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Allis-Chalmers type “B” 14x30-in. spring rolls. These 
are set to about one-eighth inch. Ordinary mild steel 
is used for the roll shells. A Sturtevant “Bucking 
Broncho” screen operates in closed circuit with the 
rolls, screens of 4-in. square mesh being used. This 
part of the flow sheet has not been altogether satis- 
factory, owing to excessive breakage of the screens, 
and often the roll product is sent direct, without screen- 
ing, to the next step of the process, which is a 30-in. 
x 8-ft. Hardinge mill. This has a Silex lining, and 
Danish pebbles are used for grinding. 

The use of steel balls in place of the flint pebbles 
has been suggested. The objection had been that the 
presence of iron would impart a detrimental color ‘to 
the product, which must be absolutely white. On the 
other hand, the argument was made that the proportion 
of iron to the tale ground would be exceedingly small, 
but upon trying out the idea, it was found that despite 
the small quantity of abraded iron thus introduced, a 
distinct tinge of color was imparted to the product and 
the steel balls had to be removed. The effect seems to 
be that of a lead pencil on a piece of white paper; a 


Fig. 2—Cross-sectional view of the Gayco-Emerick 
air separators used 


great deal of damage.can be done with very little “lead.” 
Comparatively large flint pebbles are introduced into 
the mill as needed, the 5-in. size being appropriate; the 
mill is loaded as heavi!:" °< >ossible. 

The ground product from the Hardinge mill passes 
to a 10-ft. “Gayco-Emerick” air separator, the construc- 
tional details of which are shown in Fig. 2. The point 
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at which the separation is made on any given material 
is varied by adjusting the baffles, an adjustment that 
can be made easily on the machines as supplied by the 
manufacturer. It has been found advisable, however, 


in the separators used for the final product, to do away 
with this easy adjustment, to the end that a more uni- 
form product may be secured. Otherwise the path of 
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Fig. 3—Packer used for filling bags with tale 
The weight of each bag is automatically regulated. About 100 lb. 


is the standard weight and either paper or cloth bags are used. 
The bags are wheeled a few feet to freight cars. 


least resistance is too often taken by the operators. 
These air separators have given general satisfaction, 
despite the fact that renewal and repair of baffles, bear- 
ings, and gearings are a frequent source of expense. 

The coarse reject from the air separator is screened 
through hexagonal trommels fitted with 16-mesh screens. 
Each of the six sides of the trommel is an independent 
frame, so that it is not necessary to replace the entire 
screen when wear makes repair necessary, and the 
device has been found superior to the ordinary cylin- 
drical trommel. The oversize from the screen is re- 
turned to the Hardinge mill. 

This leaves two products for the final grinding: the 
fine material from the air separator, and the undersize 
from the 16-mesh screen. The former goes to a 6x24-ft. 
tube mill, locally assembled, and the screen undersize to 
an 8x20-ft. Allis-Chalmers tube mill. These mills are 
lined with white porcelain brick, made in New Jersey, and 
Danish flint pebbles, of a maximum size of 3 in., are 
introduced as needed. The amount of pebbles required 
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is astonishingly small, only about 100 lb. per month per 
mill being necessary. Any unduly high pebble consump- 
tion is due to a lack of the proper amount of feed. 
The pebble load is carried right to the trunnions. The 
overflow from the mill is so hot that the hand can only 
just endure it, and the heat from the mills goes far to 
warm the building in the winter time. At first thought 
this heat seems like an unusual waste of energy, but it 
must be remembered that the reason it is not noted in a 
mill running with a water pulp is that the heat is 
absorbed by the water and the comparatively slight in- 
crease in the temperature of the water is not noticed. 
The heat of the dry mill, however, makes it difficult to 
keep the bearings sufficiently cool, and at the time of my 
visit the floor under the mill was a pool of oil, apparently 
two or three inches deep. The Allis-Chalmers standard 
8-ft. tube mill has cast-iron heads, and trunnions run- 
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Fig. 4—Flow sheet of one unit of the new mill 


Air separators will also be installed between the Hardinge and 
tube mill later on, @ 


two o 
instead of one. 
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f the conical mills will be used, 








Fig. 5—The Acme jaw crusher for breaking up the 
run-of-mine rock. The steel-inclosed bucket 
elevator is seen in the background 


ning on water-cooled babbitted bearings. This design 
was considered impracticable for use in this plant, as no 
water was available and also there would be difficulty 
Therefore, 
a mill with a cast-steel head and bronze bearings was 
ordered, but the area of the bearings has not been found 
sufficient to carry the load without cooling, which 
accounts for the excessive amount of oil used. An effort 
will be made to train the operating force to use grease 
instead of oil. 

The tube mills, each of which produces about 1,850 Ib. 
of ground tale per hour, discharge to two 14-ft. air 
separators, all iron being removed from the separator 
feed by horseshoe magnets. The separator baffles are 
adjusted for a 325-mesh product. It will be remembered 
that one of the tube-mill circuits handles the fine mate- 
rial from the first separator, whereas the other grinds 
a part of the reject from the same separator after 
screening. Thus there are two final products, one com- 
posed of the finest and softest talc, whereas the other 
contains some of the more siliceous material. Some 
consumers prefer one kind, and some the other, mix- 
tures also being prepared to meet certain specifications. 

The small amount of oversize from the second air 
separators is rejected from the mill as being too full of 
impurities to be worth anything. The undersize goes 
to suitable bins, from which it is drawn for packing 
and shipping. The photograph, Fig. 3, shows one of the 
“Iron King” packing machines used, considered by the 
operators to be the best machines available. The tale 
comes down the central cylinder and drops into the 
paper or cloth bag which has been placed by hand on the 
rising and falling platform, the mouth of the bag fit- 
ting closely around the discharge cylinder. The plat- 
form is counterweighted to fall when the desired weight 
of from 50 to 200 lb. has been reached. As the platform 
falls, a trip is released which shuts off the feed. The 
bag is then removed by hand, and tied or sewed up; 
then trucked to the near-by box car for shipment. 

The entire mill requires something like 200 to 250 
kw.-hr. per ton of tale produced. This makes the cost 
for power slightly less than $1 per ton, for hydro-elec- 
tric power is obtainable for $35 per kilowatt-year. 

All conveying throughout the mill, except the first 
chain-bucket conveyor mentioned, is by belt-bucket ele- 
vators and Caldwell screw conveyors. These have been 
found to be as effective as anything for transporting 
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Fig. 6—Hardinge pebble mill with Westinghouse motor, controller, and starting box, and Lenix drive, 
as it appeared just before the plant was completed 


the fine talc, which has a pronounced cutting effect on 
:steel equipment. 

The entire plant is very dusty, and there is a layer 
of tale on every exposed surface; the mill is as white 
as if it had been whitewashed. The dust seems to have 
no prejudicial effect on the health of the millmen, how- 
ever, and it is even said that the tale dust is of benefit 
in certain diseases. It has not the sharp cutting action 
of most rock dusts. To the casual onlooker, however, 
it would seem that some simple means of dust control 
would be advisable. Much dust could be eliminated by 
suitable housing of the machinery, with connections to 
.an exhaust fan, and a design requiring a minimum of 
elevators and conveyors. The dust, however, has one 
advantage in being an excellent fire extinguisher. 

The flow sheet of the new mill, Fig. 4, is much the 
‘same as that of the one just described. The photo- 
graphs, which were made a few weeks before comple- 
tion, show the generous scale on which the plant has 
‘been laid out and the up-to-date equipment that has 
been installed. Only one unit is being put in place at 
-present; that is, one Hardinge mill, one tube mill, and 
‘two separators. In the design for a complete unit, the 


plans call for two 8-ft. x 48-in. Hardinge mills, and four 
14-ft. air separators, two being between the Hardinge 
mills and the tube mill. Two of the air separators are 
now on order, to be delivered this fall. For the present 
the Hardinge mill product will pass directly to the tube 
mill as shown on the flow sheet, but the intermediate 
separators will permit that part of the product that is 
sufficiently fine to be removed without tube-milling if 
desired. The one unit will handle approximately fifty 
tons per day, and then, as additional capacity is needed, 
further units will be installed parallel with the first, the 
mill building having an ultimate capacity of about 200 
tons daily. The construction is of steel, sided with cor- 
rugated galvanized iron, with suitable platforms pro- 
vided to reach the tops of the elevators, separators, 
and bins. 

The ore will be received in one of two bins, each 
having a capacity of about 1,000 tons, so that ample 
storage will be assured. The Acme crusher, and the 
steel housing of the bucket elevator, are shown in the 
photograph, Fig.5. This crusher is of sufficient capac- 
ity to handle the tonnage of several units. The bucket 
elevator has cast-iron buckets, 12 in. wide, bolted, with 





Fig. 7—The Allis-Chalmers tube mill. 
This also has the Lenizx drive 


Only one is required per unit of the new mill. 
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four bolts, on to a Goodyear “Klingtite” belt. 
buckets are placed on the belt at 2-ft. intervals. 

On an elevated platform is set an Allis-Chalmers 
16x36-in. style “B” roll crusher in closed circuit with a 
cylindrical trommel made of steel plate in which 3-in. 
holes have been punched. The undersize from the 
trommel goes to a 10-in. belt-bucket elevator spaced at 
2-ft. centers. These bucket elevators operate at about 
350 ft. per minute, the 
critical speed being much 
lower than on wet material. 
The elevator discharges into 
a steel tank with a capacity 
of 80 tons. 

The tale is next ground in 
a 48-in. x 8-ft. Hardinge 
pebble mill, Fig. 6, driven by 
a Westinghouse type “CW” 
induction motor, 75 hp., 440 
volts, 60 cycles, 3 phase, 860 
r.p.m., through a  75-hp. 
Lenix drive, as shown in the 
photograph. The discharge 
trunnion of the mill is 
cemented up, so that the 
opening is only about 6 in. 
in diameter, this being ample 
for the amount of material 
discharged, and allowing a 
heavier pebble load. The 
tube mill, Figs. 7 and 8, is 
an 8x26-ft. Allis-Chalmers 
mill driven by a motor similar to that for the Hardinge, 
except that it is of 200 hp. and runs at 575 r.p.m, at 
full load. A 200-hp. Lenix drive is provided. Enlarged 
bronze bearings have been provided to support the 
trunnions, so it is hoped that an excessive use of oil 
will not be necessary. The discharge is elevated and 
conveyed to two 14-ft. air 
separators, Fig. 9, and 
thence to the packing ma- 
chines. The mill linings and 
equipment generally are 
much the same in the new 
mill as in the old, with the 
exception that a punched 
plate trommel replaces the 
screen in closed circuit with 
rolls in the old mill, and all 
conveyors and elevators are 
housed in steel to cut down 
the dust. 

As has already been men- 
tioned, all of the mills in the 
district employ dry proc- 
esses exclusively. It is 
doubtful if wet milling 
would be superior, inasmuch 
as the rock is approximately 
dry when it reaches the mill, 
and the product must also be 
absolutely so. Wet milling 
would probably increase the 
output of the tube mills and wet classification would 
also probably be cheaper than the present practice; 
furthermore, the dust loss and nuisance would be 
obviated. On the other hand, the dewatering and 
drying of a 325-mesh product wou!d almost certainly be 
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Fig. 8—Driving mechanism of the tube mill. 
in the background and a bucket elevator in the steel housing at the right 


material to the packers. 
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rather costly, and the dried product would probably be 
caked up so that it would have to be reground in a short 
pebble mill. As the present process is carried out in the 
Loomis plants, there is less evident opportunity for 
improvement than is generally present in non-metallic 
milling plants. An excellent crude material, modern 


mill equipment and intelligent supervision result in a 
reliable product and one which will no doubt be used to 





The steel supply tank is visible 


a greater extent as its virtues become better known. 

The use of air separators of the type installed in the 
Loomis plants is a comparatively recent development 
and one that has not yet been generally adopted in the 
district. It eliminates much of the expensive tube-mill 
grinding and is also more economical and faster than 





Fig. 9—Gayco-Emerick air separators, and bins for supplying finished 


A railroad spur comes to side of the 
building to facilitate shipment 


the use of silk bolting cloth, which is still used for 
sizing in some plants. These separators are also well 
adapted to the sizing and grading of numerous other 
non-metallic minerals than tale. They have been sug- 
gested for separating waste from coal. 
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Outlets of Nickel in Industry 


Nickel-steel and Other Alloys Find Wide Application Where a Quality Product 
Is Desired—Prices Now Lower and Not So Closely Controlled 


By Thomas W. Gibson, 


Deputy Minister of Mines, Toronto, Ont. 


ICKEL is, so to 
N speak, a compar- 

atively modern 
metal. The German 
copper miners of old 
perceived that some- 
thing was present in 
their ores which made 
them hard to smelt. 
Hence they gave the 
unknown, recalcitrant 
element an opprobrious 
name, indicating its 
affinity with Old Nick, 
the author of all evil. 
It remained for the 
more advanced metal- 
lurgy of recent times 
to discover the real 
value of nickel and the fact that it possesses prop- 
erties which make it, for certain purposes, almost 
indispensable. 

Nickel is widely, but sparingly, scattered throughout 
the earth’s crust. It occurs in small proportions as a 
constituent of many igneous rocks; it is found asso- 
ciated with the ores of copper almost invariably; also 
in titaniferous iron ores, and even in the ashes of 
certain marine plants. Nevertheless, there are com- 
paratively few places where nickel is found in sufficient 
concentration to form workable deposits. At present 
the world’s supply of nickel is obtained almost entirely 
from three sources: (1) The huge lenses of mixed 
pyrrhotite and chalcopyrite found in the Sudbury area 
of Ontario, Canada, at or near the contact of norite 
and granite or greenstone. The Sudbury deposits are 
the most important source of nickel, and supply 80 or 
85 per cent of the entire production. (2) The lateritic 
deposits of New Caledonia, an island possession of the 
French in the South Pacific Ocean, lying east of 
Australia. Perhaps 10 per cent of the total supply of 
nickel comes from New Caledonia. (3) The refining 
of copper ores by the electrolytic method. Byproduct 
nickel, however, does not bulk largely compared with 
the supply from the other sources mentioned. 
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GENERAL PRACTICE TO PRODUCE A RICH MATTE 


In Sudbury the ore carries copper as well as nickel; 
in New Caledonia, copper is absent. Nevertheless, the 
first stage in the treatment of all nickel ores is to 
produce a matte which in present practice carries 75 or 
80 per cent of nickel or nickel and copper. 

The Sudbury mattes are refined by three distinct 
methods: (1) The Orford process, in which the matte 
is fused with sodium sulphate and coke, producing 
“tops” in which the copper, and “bottoms” in which the 
nickel, are concentrated by repeated smeltings. (2) 
The Mond process, which is based on the affinity of 





carbon monoxide for finely divided nickel. 
Hybinette or electrolytic method. 

New Caledonia mattes contain 65 or 75 per cent of 
nickel, the balance being sulphur. They are roasted 
to oxide and reduced direct to metal by carbon. 

Nickel is a lustrous, silver-white metal having a 
slight steel-gray tinge, which is very noticeable on com- 
paring it with silver. It is more brilliant than platinum, 
and is sufficiently hard to take a fine polish. Its atomic 
weight is 58.68 (oxygen = 16) and its specific gravity, 
when cast, 8.35, which becomes increased to 8.6 to 8.9 
by rolling, hammering, or other mechanical treatment. 
Cast nickel approaches soft steel in hardness, and is 
very malleable and ductile. The tenacity of nickel con- 
taining 0.05 per cent of magnesium is 38.9 tons per 
square inch; whereas for wrought nickel, after anneal- 
ing, it is 42.4 tons per square inch. It is fused only 
with difficulty, magnetic at ordinary temperatures, and 
has low electrical conductivity. Nickel is not affected 
by acetic, citric, tartaric or oxalic acid. It dissolves 
slowly in hydrochloric or sulphuric acid, but rapidly in 
nitric acid or aqua regia. Caustic alkalies may be 
fused in nickel vessels without any change being made. 
Fresh water or air does not rust, nor sea water corrode, 
nickel. 


(3) The 


PROTECTIVE PROPERTIES OF NICKEL USEFUL 


The uses of nickel are numerous, varying according 
to the particular property or properties of the metal 
it is desired to utilize. In common with certain other 
metals, nickel is capable of being deposited as a skin 
or film on other metallic objects for protective pur- 
poses or to enhance their appearance. Hence it is 
extensively employed in electroplating, either as metal- 
lic anodes or as a salt, such as nickel sulphate or nickel 
ammonium sulphate. 

The power of nickel to withstand corrosion is availed 
of extensively, for instance, in making apparatus or 
fittings employed in the dyeing, pickling, and chemical- 
making trades, in gas meters, turbine blades, mine 
pumps for handling acid water, laundry washers, ari 
generally where acid or alkaline solutions, superheated 
steam, or other destructive agents are produced or used. 
For such purposes the alloy called monel metal is fre- 
quently employed. This is made from nickel-copper 
matte without separating the metals, and consists of 
about 67 per cent nickel, 28 per cent copper, 3 or 4 
per cent iron, and a little manganese. With non- 
corrodibility, this alloy combines a high degree of 
toughness, ductility, and strength. 

Another use for nickel is in coinage, either as pure 
nickel or as nickel bronze containing 75 per cent cop- 
per and 25 per cent nickel. 

Non-ferrous alloys of nickel are made in great vari- 
ety. These are known as “cupro-nickel,” “nickel- 
bronze,” “nickel-brass,” and also by various trade names. 
With the exception of an alloy containing 50 per cent 
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of nickel used in the manufacture of “nickel-silver” 
(formerly German silver), the copper-nickel alloys in 
general use do not contain more than 25 per cent nickel. 
They have a large employment in the manufacture of 
tableware, either with or without subsequent electro- 
plating. During the war the 75 per cent nickel 25 per 
cent copper alloy was largely used for bullet casings. 

Alloys of copper, nickel, and zinc of widely varying 
composition are made in a number of different quali- 
ties, the most usual of which contain about 55 to 60 
per cent copper, 15 to 20 per cent nickel, and 20 to 30 
per cent zinc. These alloys, also under many trade 
designations, find much use for spoons, forks, and table- 
ware of all kinds. 

A number of alloys containing nickel show a high 
electrical resistance, and in consequence are employed 
in electric furnaces, thermostats, electric pyrometers, 
and similar instruments. A _ nickel-chromium alloy, 
known as nichrome, is used for making heat-treatment 
boxes where strength of material and great resistance 
to heat are essential. It shows little or no oxidation 
on being subjected to very high temperatures. 


NICKEL STRENGTHENS STEEL 


The most important use of nickel, however, is in 
nickel-steel. The addition of nickel in the proportion 
of 3.5 per cent produces remarkable effects on steel, 
greatly increasing the elastic limit and tensile strength. 
It is particularly useful where strength is desired com- 
bined with a minimum of weight. For this reason it 
has found large usefulness in the manufacture of auto- 
mobile parts, in which steels containing both smaller 
and greater percentages of nickel are also employed. 
In locomotive frames, propeller shafts and blades, bridge 
construction and similar applications it is now exten- 
sively used with satisfactory results. One of the earliest 
adaptations of nickel-steel was for the armor plates of 
war vessels. Surface-hardened plates made from 
nickel-steel proved far superior to former types of steel 
armor, and were speedily adopted by the navies of the 
world. Many other military uses combined to stamp 
nickel as a war metal par excellence. Cartridge casings, 
heavy ordnance, field kitchens, and like paraphernalia 
were made of it, and the mines and smelters of Sudbury 
were worked to capacity to provide sufficient nickel for 
the use of the Allies during the Great War. 

Nickel-steels are readily procurable on short notice, 
as they are produced by all alloy steel mills, which con- 
sider the 3.5 per cent nickel and low chrome-nickel 
steels as standard heats. They are carried in stock by 
many of the steel warehouses and large drop-forge 
companies. 

The production of nickel reached its peak point during 
the war. In 1918 the output of the Sudbury mines rose 
to 44,297 tons of nickel; in 1919 this was reduced to 
22,035 tons. In 1920 there was a short-lived revival, in 
which the production reached 30,615 tons. But the 
scrapping of the world’s navies in the interests of peace 
was a severe blow to the nickel industry. The output 
of Sudbury fell in 1921 to 9,128 tons. Gradually im- 
proving trade conditions and increased use for indus- 
trial purposes, however, brought the production in 1922 
up to 14,277 tons, and at present the outlook is that 
before the end of 1923 the pre-war scale of operations 
will have been nearly or wholly regained. In New Cale- 
donia the industry has had to contend with similar 
conditions, and production is still somewhat curtailed. 
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Naturally, the chief market for nickel is the great 
steel-producing centers of the United States, Great 
Britain, France, and Continental Europe. The wants 
of Europe both for nickel-steel and non-ferrous alloys 
have in the past been largely met by the product of 
New Caledonia mines, ore of selected grade being 
shipped for refining at Havre, France; Iserlohn, Ger- 
many, and Kirkintilloch, Birmingham, and other places 
in Britain. Of late a smelting industry has been developed 
on the island of New Caledonia itself, and shipments 
are now chiefly of matte, which is mostly exported to 
Europe, although an occasional shipment comes to the 
United States. Electric processes for the production of 
metallic nickel in New Caledonia are being investigated. 
Hydraulic power from waterfalls on the island will be 
utilized, coal, which is imported from Australia, being 
expensive. 

Nickel of Canadian origin, however, has for a number 
of years been a strong competitor for European trade. 
The Mond Nickel Co. ships all its matte to Clydach, 
Wales, and refines it there by an ingenious process, the 
product being of great purity. The copper contents of 
the matte are recovered as copper sulphate, which is 
largely exported to the vine-growing countries of the 
Mediterranean to combat the enemies of the grape. 
Marketing peculiarities are illustrated by the fact that 
the Mond company, which ships its matte from Coniston 
to Wales in strong oaken casks, refills the same casks 
with copper sulphate and sends them on to Italy. The 
Italian peasants insist not only on the copper sulphate 
crystals being large and perfectly formed, refusing all 
broken material, but that they be received in these 
oaken casks, for the reason that after emptying them of 
their contents they can saw them in two and transform 
them into washtubs. 

Some of the English steel makers still prefer nickel 
oxide to metallic nickel for making nickel-steel, and 
part of the Canadian product is exported thither as 
oxide. The usual method of making the alloy steel is 
to throw the required weight of metallic nickel into 
the bath of molten metal. Lately the American Nickel 
Corporation has established works at Clearfield, Pa., 
turning out, among other things, seamless and welded 
tubing, nickel of Mond refining being used. The recent 
issue of the new Canadian five-cent piece was also made 
from Mond nickel. 


ONE LARGE NORTH AMERICAN PRODUCER 


On this continent the International Nickel Co. largely 
supplies trade requirements, not only for nickel-steel 
making but for all other uses. Its product comes into 
the market as shot, ingots, sheets, oxide, sulphate, and 
monel metal. The sulphate of nickel is used not only 
for electroplating, but also in the hydrogenization or 
hardening of fats for use in lard or other substitutes 
and in soap making. It undergoes no chemical change, 
but acts as a catalyst. 

The International company makes a specialty of monel 
metal, the composition of which has already been de- 
scribed. The company has erected at Huntington, 
W. Va., where an ample natural gas supply is combined 
with electric power and good shipping facilities, a refin- 
ing and rolling plant for its production. The works are 
extensive, occupying about forty acres. On receiving 
the matte from Sudbury it is ground in a ball mill to 
the consistency of coarse sand, calcined, smelted in 
reverberatory furnaces, and cast into pigs. It then 
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goes to electric furnaces, where it is remelted and cast 
in the form of two-ton ingots. After removing any de- 
fects or “oxides,” the ingots go back to another battery 
of furnaces in the hammer department, where they are 
cogged down to bloom size. They are then ready for 
the rolling mill, where the manipulation is similar to 
that in rolling steel. Monel metal may be obtained in 
the following forms: sheets, plates, flats and rods, all 
hot-rolled; cold-drawn rods, machined rods, shot, bil- 
lets, ingots, and forgings. 

Nickel is a dominant metal, and imparts to its alloys, 
including monel metal, a large measure of its own char- 
acteristics of strength, non-corrodibility, impervious- 
ness to the electrical current, and even color. Because 
of possessing these characteristics, monel metal has 
proved its value in a large variety of uses; for instance, 
in cafeteria and grill equipment, sprinkling systems, 
apparatus exposed to salt water, acid mine water or 
sewage, in laundry washers, oil and gasoline strainers, 
dyeing and bleaching machines, pickling and filtration 
equipment, roofs, propeller blades, cutlery, crane hooks, 
valve seats, expansion joints and parts exposed to 
superheated steam, uses where resistance to oxidation 
and abrasion is required, in meat-packing establish- 
ments, electrical apparatus in street cars, and many 
other ways. 


THE IMPURITIES FOUND IN NICKEL 


The nickel of commerce, with the exception of that 
obtained by the Mond process, is generally impure. It 
frequently contains only about 98 to 98.5 per cent of 
nickel, often as much as 1 per cent of cobalt, 0.3 to 0.6 
per cent of iron, and a little copper, silicon, and mag- 
nesium. Arsenic, sulphur, and nickel oxide are occa- 
sionally present. These cause brittleness in the metal, 
and diminish or destroy its properties of being rolled 
or drawn. Iron, too, hardens nickel, and if as much as 
1 per cent is present, the metal is unsuitable for the 
manufacture of the best qualities of nickel-silver. Ex- 
cept for special purposes, however, extreme purity is 
not essential. Cobalt, for instance, resembles nickel in 
so many ways that in small quantities it is not objec- 
tionable; so also with copper. Indeed, the makers of 
specially pure nickel have sometimes found difficulty in 
marketing their product because of its high melting 
point. Chinese users of cube nickel have been known 
to refuse pure metal, and to insist on cubes containing 
as much as 3 per cent of copper, to which they were 
accustomed, and because of their being easier to melt. 


FINAL PRODUCT MARKETED IN VARIOUS FORMS 


Nickel is produced and marketed as rondelles, cubes, 
grain, shot, plates, and ingots. The particular use for 
which it is designed will determine the most convenient 
form. The country of origin or type of ore has prac- 
tically nothing to do with the value of the final metallic 
nickel. As is the case with many other products, trade 
prejudices exist, and where based on satisfactory ex- 
perience or uniformity of composition are justifiable. 
Nickel made by the Orford process averages about 99 
per cent purity (including a little cobalt), the remainder 
being mainly copper and iron. Electrolytic nickel is 
usually of high purity, but is not necessarily so. The 
process permits of the production of nickel of various 
grades, according to market requirements. Nickel 
made by the Mond process is regarded as of great pur- 
ity, as it contains as much as 99.8 per cent of nickel. 
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It has been usual for nickel producers to sell 
large customers on long-time contracts, thus insuring 
stability of price for both buyer and seller. Such con- 
tracts also naturally favor a minimum price. For 
smaller quantities or occasional purchases, a higher 
price has usually to be paid. Control of prices and 
division of territory, so far as the European market is 
concerned, is believed to have existed in times past. 
Now, however, metallic nickel, or nickel oxide, produced 
on this side of the ocean is sold in England and Europe. 
Nickel refined in Wales is worked up into products in 
Pennsylvania for the American market; New Caledonia 
mattes are refined in the United States. 


NEW USES NEED TO BE DEVELOPED 


Producers of nickel did not unduly enhance the price 
during the war. The cessation of hostilities left on 
their hands large stocks of refined nickel or interme- 
diate products, the absorption of which for industrial 
purposes has been slow. Undoubtedly nickel companies 
will need to develop new uses for their product and 
to extend old ones. Cooking utensils for hotel and other 
large-scale uses are being introduced into the American 
market, although known in Continental Europe for 
years before the war. Their longer life is said to coun- 
terbalance their high price. It is proposed also to coat 
black plates with nickel instead of tin, in the hope of 
securing a part of the large field now occupied by the 
tin can as a container of preserved fruits, meat, and 
other like products. Efforts for such new uses are 
being backed up by a reduction in the price. In 1919 
and 1920 nickel was quoted in New York at about 45c. 
About the end of 1922 drastic reductions were made by 
the largest of the producing companies, and New York 
quotations at the present time (August, 1923) are 27 to 
32c. per lb. for virgin metal. 

Experience shows that to lower the cost of a useful 
article almost invariably leads to a larger use and a 
greater demand. It is probable that nickel will be no 
exception. 


Cost of Explosives Only 2 Per Cent of Total 
Mining Expense at Dos Estrellas 


In the July Bulletin of the Institution of Mining and 
Metallurgy, in discussing a paper on the use of liquid 
oxygen in mining, T. Skewes Saunders emphasizes how 
small a factor the bill for ordinary explosives is in the 
total cost of operations. He gives the costs at the Dos 
Estrellas mines, which are situated at El Oro, Mexico, 
as follows, divided as indicated in the table: 


Year Ore Treated Cost of Explosives Total Operating Costs 


Dry Metric Tons Pesos Pesos 
1921 413,016 93,126. 13 4,629,211.14 
1922 473,880 107,040. 32 4,576,057.90 


For 1921 the explosives bill was therefore 2.34 per 
cent of the total cost of operating, whereas during 1922 
the proportion of explosives costs to total operating 
costs was 2.01 per cent. 

The explosives costs for the same years are divided 
as below: 


: p Per Cent of 
Year Dynamite Fuse Caps Total Total Cost 
Pesos Pesos Pesos Pesos 
1921 75,762. 34 5,886.43 11,477.36 93,126.13 2.34 
1.90 percent 0. 13 percent 0. 29 per cent 
1922 88,332.06 6,270.57 12,437.69 107,040.32 2.01 


1.66 percent 0. 12 per cent 0. 23 per cent 


" Note—Values are in Mexican pesos. Ten pesos equal £1 at normal rate of 
exchange, or $5 U. S. currency. 
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Gold in Keewatin 


An Old Producing District in Western Ontario 
That Deserves Development 


By Charles A. Bramble 


HERE is a good deal of the sheep’s nature in many 

prospectors—they bunch together and are easily 
scared. For many years now they have avoided the 
mining fields contiguous to the Lake of the Woods and 
the Seine River, in western Ontario. A few have kept 
their claims in good standing, but of the thousands of 
claims staked thirty years ago, most have been allowed 
to lapse. Yet the district produced gold to the value 
of two million dollars from three or four mines, and 
possibly, if the whole story were before us, the two 
million or so might have to grow by one or two more. 

We know a lot more of the pre-Cambrian than the 
ancients knew thirty years ago, and we do not so ar- 
dently desire narrow, extremely rich quartz veins. Also, 
we should not be content to recover 65 per cent of our 
gold and let the remaining 35 per cent go into the tail- 
ing. Yet this is what happened when the district was 
active; it is improbable that straight amalgamation ever 
saved much more than half the values, and to most of 
the managers, even in the closing days of the erstwhile 
activity, cyanide tanks were objects of curiosity. 

The plain facts are as follows: The district away 
from the canoe routes has never been half explored, 
much less prospected; the mines lacked capital, and 
many of the managers lacked experience. Under such 
conditions it would have been a miracle had mining 
continued uninterruptedly. 

Today the field lies fallow and open. It seems strange 
that no serious efforts have been made of late years 
to reopen the district, but it is inevitable that ere long 
this western end of the great Province of Ontario will 
see mining on a scale such as it has not known. There 
are too many surface showings to permit any but the 
pessimist to doubt that occasionally conditions were 
such as to form a deposit sufficiently rich to pay for 
working. 

The Mikado is being reopened, and, given sufficient 
money and adequate management, this old mine should 
redeem itself and confound its detractors. The other 
two “big” mines within easy reach of the town of 
Kenora are the Sultana and Regina-Black Eagle. The 
former produced more gold than any mine of the dis- 
trict, and the latter did well, considering that it was 
furiously mismanaged and dropped a lot of money on 
steam stamps and other foolishness. 

In addition to these a score of lesser properties, 
after a short, hectic life, flickered out for the time 
being. So far as I know, none of these was tested to 
the Nth and no one can say what a diamond drill and 
perseverance might show. But, of course, the prospec- 
tor, with his magnificent flair for a new trail, much 
prefers plunging into the wilds of the Mackenzie or 
northern Quebec to any such humdrum business as 
tributing around an old, provedly auriferous property. 

In a recently published pamphlet on “Ontario Gold 
Deposits,” compiled by Percy E. Hopkins, of the On- 
tario Department of Mines, a little brochure that every 
prospector in Ontario’s hinterland should carry on his 
person or keep beneath his pillow, I find on page 52 the 
following: “The rocks [of the Lake of the Woods, 
northern portion] are of pre-Cambrian age, consisting 
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of Keewatin hornblende, chlorite, sericite schist, Lau- 
rentian granite and gneiss, a series of granites, por- 
phyries and felsites younger than the Laurentian (prob- 
ably Algoman), and a few Keweenawan dikes. The 
Keewatin hornblende schists, altered traps, are the 
most important rocks, as the main ore deposits occur in 
them, as the Sultana, Regina, and Mikado; the ore in the 
latter two mines also extends into the adjoining granite, 
which may be responsible for the gold.” 

All of which is undoubtedly true, and since the belts 
of hornblende schists, when reasonably near this pre- 
cious later granite, that is probably Algoman, have a 
wonderfully regular northeast and southwest strike, it 
should make the location of future mines comparatively 
easy. A good deal of quite intensive geological work 
was done twenty years ago, and the result is to be 
found in a map issued in 1897, originally drafted to 
accompany part C. C., Vol. 1, new series of the Geologi- 
cal Survey of Canada. This map is now so scarce that 
it is worth its weight in fine gold, and the gift of one 
that I received from a friend on the Survey is the most 
valuable present of the year thus far. With this map 
in hand a prospector can save miles of paddling, portag- 
ing, and profanity, but, even so, there is a lot yet to be 
worked out. Much of the country is covered by sand 
and drift, more of it is covered by swamp, while the 
undergrowth is uncommonly dense and impeding. The 
swamps in particular should yield rich rewards to the 
miner of the future, because, as is well understood, it 
was the fissile schists, not the blocky granites, that 
yielded to the elements more readily, and, hence, de- 
veloped hollow spots destined to produce the irritating 
muskeg. And these hornblende schists are likely to 
carry most of the rich quartz inclusions. 

Of the younger or Algoman granite, Cooke writes in 
his Report on Rice Lake, issued in 1922: “The later 
granite is a coarse-grained, gray, white or pink rock, 
commonly equigranular, but locally exhibiting strong 
porphyritic textures. The composition appears to vary 
somewhat in thin section, different ‘sections containing 
from 10 per cent to as much as 40 per cent of quartz. 
The ferromagnesian mineral is either biotite or a mix- 
ture of hornblende and biotite. It is usually small in 
amount, although forming perhaps 15 per cent of the 
rock around Maskwa Lake. A little muscovite, apatite 
and zircon may be present. The “feldspar is largely 
or entirely albite, or albite oligoclase.” This granite is 
supposed, and no doubt justly, to be the latest rock in 
the district. Between it and the earlier or Laurentian 
granite there are differences too slight to be recognized 
by a microscopic examination, but if studied, as Cooke 
teaches, in their relation to surroundings, it is often 
possible to determine the nature of the intrusive. For 
instance, the earlier granite is cut by faults, the later 
granite is not. The wide shear zones in the earlier 
granite have often been converted into a highly fissile 
schist. No such feature is found in the later granite, 
which is mostly deformed by joining, with a slight 
lateral movement. But it must be borne in mind that 
these observations were made in an adjacent field and 
not within the limits of the Lake of the Woods district: 
yet much that is true there will be found true here, 
and the hints are worth accepting. 

The geological map referred to earlier in this article 
covers a district about fifty miles deep by seventy miles 
long, a mere patch on the enormous surface of Keewatin, 
and outside of this the whole sheet is mostly colored 
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with that sickly pink which the prospector loathes. It 
reminds one a little of the old maps of Africa—any 
land the ancients knew nothing about they marked 
“desert,” and now we have the diamonds and gold of 
South Africa, and the radium and copper of Katanga. 
History may repeat itself—this time north of the 45th 
parallel and west of the 90th :neridian. 

There is at least one feature is: favor of this cindrous 
member of the Canadian mining sisterhood. The trail 
to it is a familiar and an easy one. A ©. P. R. express 
train will carry you in luxury to Kenora or Keewatin; 
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there you may borrow, or hire, or buy—just as you elect 
—a launch or canoe, and then the Lake of the Woods, 
with its 1,400 square miles of clean water and its hun- 
dreds of miles of interesting shore line, and its myriads 
of rocky pine-clad islets, is at your mercy. Every Indian 
you meet will be ready to guide you to “too much gold” 
hill; every fisherman will produce a small sample of 
rich quartz that probably came from one of the big 
mines; and perhaps if you seek long and intelligently 
the trip westward to Keewatin will not have been in 
vain. 





Describing a Small Mine 
A Methed cf Obtaining Specific Information 


From a Mine Owner 
By L. Webster Wickes 


T IS USUALLY DIFFICULT to get sufficient def- 

inite or specific information from a prospector or 
small-mine owner to determine whether or not a 
journey and an investigative examination is justified. 
At first it was my custom to forward a list of questions, 
with blank spaces for the replies; but it invariably 
happened that excess or insufficient space had been pro- 
vided. This list gradually developed into the accom- 
panying outline, which, however, is only sent after 
inquiry has shown that no engineer’s report is avail- 
able. 

The reception accorded the questionnaire varies. If 
the mine owner passes as an engineer he sometimes 
feels insulted; some prospectors take it as a joke. 
However, in spite of these disadvantages, it has proved 
its worth; it is the specific and definite statements 
in a description of a mining property that lead to 
investigations. The more details submitted, the better. 

Maps, sketches, and photographs are useful. Assay 
results should be expressed in ounces or grams per ton, 
or percentages; metal content in terms of dollars and 
cents is likely to mislead. Memoranda and reports 
should be specific on the following points, in so far as 
applicable to the property in question: 

Name—Give present and former names of the mine 
and company, also the local designation of the property, 
if any. 

Situation—Give the exact situation of the mine, its 
nearest shipping point and the distance from the rail- 
road; specify condition of roads and trails in the 
vicinity. What is the best route by which an investi- 
gator can reach the property; where can he stay when 
he arrives and who would or could show him around? 

Terms—State price and terms offered. Is any of 
this brokerage? Will the investor have to pay broker- 
age or commission? 

Improvements—Give details of the equipment and 
buildings erected. 

Surface—Describe the outcrops, giving measured 
size, distance between the croppings, the character of 
the surface between croppings, the kind and character 
of rocks forming the walls and found in the vicinity. 
Are there any dikes or intrusions, or is there any evi- 
dence of faulting? Describe color, stain, density, and 
porosity of showings, and state whether they are 
siliceous or iron-stained. Name minerals that have 
been identified. Give results of sampling, and state 
how and where the samples were taken. Were they 


chip, grab, or cut samples; how big were they, and 
how were they handled after being taken? 

Underground—Give a summary of the work done, 
with distances between and the relative position of 
workings that reach the surface; of prospect holes and 
cuts. A map showing the relative position with respect 
to claim lines is desirable. Give the maximum and 
minimum widths of the vein, as well as the average 
width. State the lengths of the oreshoots and the dis- 
tances between them. Give the approximate horizontal 
area (cross-section) of the shoots. If exact measure- 
ments cannot be given, be sure to give estimates and 
state how such estimates were made. Differentiate 
between what can or will be seen by an investigator 
now, and what may be shown by further development. 
State where and how samples were taken and what 
they represent—lengths, widths, weights, and distances. 
What are the possibilities of further development in 
depth, and from what evidence is this opinion obtained. 

Maps—If possible, maps should be submitted show- 
ing claim lines, workings, where location work was 
done and where notices have been posted. Indicate 
the apex of the vein, and show on the maps where 
samples were taken; this is well worth special effort. 

Ore—What is the estimated average value of the 
ore as it will be mined? Describe the vein, with 
particular attention to the character of the walls and 
the filling. Are they soft, hard, tough, or sandy; is 
gouge present or do the walls show slickensides; are 
they sharply marked or indeterminate? Is the vein 
filling uniform, or in streaks or seams, as nodules, 
sandy, hard, soft, or gummy; and what proportion of 
it is ore? Can the ore be kept separate from the 
waste or walls in mining? Is the filling in the form 
of oxide, sulphide, or carbonate? Is the gangue in 
the form of quartz, calcite, or hematite, and in what 
proportion? What minerals can be identified, and to 
what extent are they found? Give an estimate. 

General—What is the level of the water in the mine? 
Estimate if necessary. How much water does the 
mine make? What are conditions in regard to power 
supply? Is water available for a treatment plant? 
What would be done with the ore if extracted? Would 
it be shipped as mined, or would it be milled? What 
kind of mill would be necessary? Give ratio of con- 
centration, percentage recovery, and destination of con- 
centrate. If bullion would be produced, give details. 
What are labor conditions in the district? What is the 
rate of taxation? Make as complete a statement as pos- 
sible on probable costs. 

Historical—A brief history of the property is gen- 
erally interesting and often of value. It is, however, 
well to have in mind that it is not what has been taken 
out of an old property or an adjoining one that makes 
a mine valuable, but what is left in the ground. 
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Silver King Coalition’s New Mill 


Silver-Lead Carbonates and Sulphides Treated by Jigging, 
Tabling, and Flotation in Modern 300-Ton 
Concentrator at Park City, Utah 


By Robert S. Lewis 


Professor of Mining, University of Utah 


silver-lead camps in the world. Its production is 

confined to a few well-equipped mines with large 
outputs. The Silver King Coalition Mines Co., one of 
these producers, is a consolidation of numerous prop- 
erties whose life extends back to the early history of 
the district. Besides being troubled with much litiga- 
tion, apex rights, and other questions in the past, the 
company was unfortunate enough to have its wooden 
mill destroyed by fire over two years ago. The mill was 
replaced a year ago by a modern well-designed concen- 
trator capable of excellent work and is now the finest 
in the camp. ; 

The main or Silver King shaft of the Silver King 
Coalition Mines Co. is about a mile and a half to the 
southwest of Park City, Utah. All the ore from the 
mine is hoisted to the surface through this shaft. The 
ore, which is found in the purer limestone beds of the 
district, contains lead and silver, with minor quantities 
of gold and copper, together with a varying amount of 
zine that ranges from 2 to 30 per cent and occurs both 
as lode deposits and as replacement deposits. The sul- 
phide ore is mainly galena, with intergrown tetra- 
hedrite and pyrite. Some anglesite, sphalerite, cerus- 
site, and a little malachite may be present. In the 
upper levels the ore has. been oxidized, but the zone of 
oxidation is irregular, and oxidized ore has been found 
below beds which contained nearly pure sulphide ore. 

The ore is sorted underground into first-class, or 
shipping, ore and second-class, or milling, ore. The 
first-class ore averages 0.068 oz. gold, 45 oz. silver, 27 
per cent lead, and 0.72 per cent copper. The milling 
ore ranges from 4 to 7 oz. silver and 5 to 8 per cent 
lead. The zinc content is low, but the treatment in the 
mill of ore richer in zinc, that would warrant making 
a zinc concentrate, is being considered. At present the 
zinc receives little attention; the milling problem is to 
recover as much as possible of the lead and silver, in 
both the sulphide and carbonate ores. 

The old wooden mill burned on Jan. 27, 1921. Like 
many of the mills built some years ago, the original 
plant had been added to from time to time as the flow 
sheet was changed, until the machinery was crowded 
so closely together that it was difficult to maintain 
high operating efficiency, and the cost of operation was 
excessive. In 1920 the cost of milling was about $2.35 
per ton; the ratio of concentration for sulphide ores was 
approximately 4 to 1; and the recovery was about 75 
per cent. The ratio of concentration for carbonate 
ores was nearly 9 to 1, and the recovery only a little 
over 60 per cent. ‘ 

The new mill, which went into operation on March 1, 
1922, is of steel and concrete, and was built on prac- 
tically the same site as the old mill. It has about 60 
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*A paper prepared for the Utah Metal Mining Institute by Pro- 
fessor Lewis. 
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A front view of the mill building 


On the horizon may be seen the aerial tramway going over the 

hill to the Park City terminal. The thickeners can be seen out in 

the open air. The smaller building at the foot of the mill is the 

heating plant. In the foreground some pyrite concentrate is 
being stocked. 


per cent of the floor space of the old mill, but has nearly 
double the capacity. The top of the mill bins is about 
on a level with the collar of the Silver King shaft. An 
electric locomotive hauls the ore to the mill. The total 
cost of the mill, including flotation plant, was $300,000. 

Inasmuch as both sulphide and carbonate ores are 
treated, and these ores must be kept separate, ample 
bin space is provided for the two kinds of ore, both 
before and after crushing. A double track is laid over 
the coarse-ore bins, which have a capacity of 1,600 tons 
of sulphide ore and 1,100 tons of carbonate ore. The 
bins have a flat bottom through which the ore passes 
into steel hoppers, fitted with renewable liners. At 
the bottom of the hoppers are pulley feeders, 30 in. in 
diameter and 36-in. face. Angle irons, 2x24 in., 
are bolted to the face of the pulley, and the projecting 
leg of the angle is cut down to one inch. This ribbed 
surface gives the pulley feeder a positive and uniform 
action, and also greatly reduces the wear on the pulley 
itself. Pulleys that have been in use for over a year 
show no appreciable wear. 
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The Goldfield tank used to thicken the flotation feed 


This is a home-made affair with a horizontal bottom and rakes. 

Note the little two-spigot classifier at_the front of the tank. This 

separates all the slime, which is thickened for flotation, from the 
sand, which is laundered to waste. 


A 24-in. 5-ply conveyor belt, speed 50 ft. per minute, 
runs lengthwise under the bins. The hoppers are placed 
10 ft. apart, and are arranged in two rows, one on each 
side of the belt. As the rows are staggered, the feed- 
ing points along the belt are only 5 ft. apart. A mov- 
able hopper travels above the belt. It is used at what- 
ever feeder is working to lessen the spilling of the ore 
and to place it centrally on the belt. 

Change in quantity of feed is secured by varying the 
speed of the pulley feeders and also by changing the 
size of the discharge opening over the pulley feeders by 
means of rack-and-pinion gates The pulleys are driven 
from a single shaft placed about 6 ft. above the con- 
veyor belt. This shaft carries the eccentrics, to which 
are connected the ends of driving rods. The other ends 
of the rods slide in slots cut in the ends of arms that 
move through small arcs and are loosely pivoted on the 
pulley-feeder shafts. A dog on each arm engages with 
the teeth on ratchet wheels which are keyed to the pulley- 
feeder shafts. In this way motion is communicated 
to the feeders. By varying the throw of the eccentric, 
or the position of the rods in the slotted arms, one or 
more teeth of the ratchet can be engaged at each stroke 
of the eccentric. 





ae 
A side view of the Silver King Coalition concentrator 


This shows the general outward appearance. 
is a skipway which transfers the concentrate from the mill to the 


The incline trestle 


The view was taken looking down the canyon 


tramway terminal. 
toward Park City. 
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The maximum size of the run-of-mine ore is about 
Little difficulty is experienced in getting this ore 
through the feeders. From the conveyor belt, the ore 
goes to a stationary grizzly, the bars of which are 
spaced 13 in. apart. The oversize passes to an Allis- 
Chalmers No. 6 gyratory crusher, set to 14 in. The 
product, together with the undersize of the grizzly, then 
goes to a bucket elevator (buckets 18x8x83 in. set 20.14 
in. centers on ‘a Stephens-Adamson chain with K2 
attachments; speed 204 ft. per minute) which dis- 
charges into a hopper on top of the fine-ore bins. From 
this hopper one launder discharges directly into the 
near end of the bins. Ore is carried to the far end 
of the bins on two 18-in. flat, 5-ply conveyor belts, speed 
258 ft. per minute. The capacity of the fine-ore bins 
is about 1,200 tons of sulphide ore and 1,000 tons of 
carbonate ore. Most of the ore milled is sulphide, as 
the average amount of carbonate ore treated is approxi- 
mately 1,000 tons a month. 

The fine-ore bins have narrow slots lengthwise in the 
bottom, through which the ore drops onto an 18-in. 5-ply 
armored belt conveyor, maximum speed 15 ft. per 
minute. The belt is driven through the head pulley by 
a ratchet-and-dog mechanism similar to that driving 
the pulley feeders of the coarse-ore bins. There are 
three conveyors, one for the carbonate-ore bin and two 
for the sulphide-ore bin. They discharge onto an 18-in. 
5-ply troughed conveyor belt, speed 236 ft. per minute, 
that is set on a slope of 20 deg. from the horizontal. 
The speed of this belt was reduced from 250 ft. per 
minute, at which the ore tended to roll back on the 
belt. A Merrick weighing machine records the weight 
of the ore passing on this belt. 

The ore is discharged onto a horizontal 24-in. apron 
conveyor, one 6-in. section of which is removed to act 
as a sample cutter. This sample, about 5 per cent of 
the ore, is crushed and divided to give a final sample of 
about 1 per cent of the mill feed. From the apron con- 
veyor the ore falls onto a 4-in. Hum-mer screen, which 
is in closed circuit with an Allis-Chalmers “XxX” 
16x48-in. roll set to 4 in., operating at 67 r.p.m. The 
crushed product is raised to the screen in a 12-in. 5-ply 
belt elevator—buckets 12x7 in. spaced 16-in. centers, 
354 ft. per minute. Water is added at this screen, so the 
crushing in the rolls is wet crushing. 

As approximately 60 per cent of the total concen- 
trates made can be recovered by jigs, the ore now goes 
to a stepped Hum-mer screen which sizes it for the 
different jigs. ‘A 5-hp. motor-generator set supplies 
single-phase alternating current for this screen. 

Twelve Harz jigs are used. Each jig has two com- 
partments, 19.5x30 in. 


Size of Length of 
No. Feed Screen Strokes Stroke, In. Product 
1 3 to x 5 mesh 165 1 Side discharge 
2 ts to 4 mesh 215 g One side, one hutch 
3 ys to ¥ 4 mesh 240 $ Both hutch 
4 3 to 3 5 mesh 270 3 Both hutch 
5 3 and less 5 mesh 280 Ys Both hutch 


All jigs that make a hutch product are bedded with 
coarse lead concentrates. There are two each of the 
coarse jigs and four of the No. 5 or sand jigs. The 
coarse jigs make only a lead concentrate and a tailing 
that is reground. The sand jigs make a lead concen- 
trate, a lead-iron middling that is cleaned on tables, 
and atailing. This tailing contains so much fine mate- 
rial that it is not sent to the 360-ton storage bin along 
with the other jig tailings, but goes directly to a 
16-mesh duplex Callow screen. The undersize from the 
screen is treated on tables; the oversize is reground. 
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The average content of the coarse jig concentrates 
is: first compartment, 42.4 oz. Ag and 59.6 per cent 
Pb; second compartment, 34 oz. Ag. and 32 per cent Pb. 
For the sand jigs: first compartment, 31 oz. Ag and 
538 per cent Pb; second compartment, 11 oz. Ag, 15 per 
cent Pb, and 26 per cent Fe. This product is sent to 
tables. j 


FINE-CONCENTRATING UNIT IS INDEPENDENT 


The 360-ton tailing or storage bin serves to divide 
the mill into two parts or sections—an upper, or crush- 
ing and coarse-concentrating section, and a lower, or 
fine-concentrating section. The driving motors in the 
mill are so controlled by push buttons that a section 
can be shut down from one spot. Thus one button on 
the jig floor controls all the machinery above that floor. 
In case of need, the entire crushing and coarse-concen- 
trating section can be shut down while the fine-concen- 
trating section remains in operation. This indepen- 
dence of the two sections gives a decided flexibility to 
the operation of the mill. 

For recrushing or regrinding of the jig tailing a 
7-ft. x 22-in. Hardinge ball 
mill and a 4x8-ft. Marcy 
rod mill are used. The 
mills work in parallel, and 
are in closed circuit with 
the 16-mesh Callow screen. 
A 16-in. 5-ply bucket ele- 
vator — 16x7-in. buckets 
placed 16-in. centers, speed 
375 ft. per minute—lifts 
the crushed tailing to the 
screen. The mills are so 
arranged that either may 
take full feed from the tailing bin and the oversize from 
the screen may be returned te the other mill, which then 
makes up its full feed from the bin. 

The jig tailings, before going to the tailing bin, are 
dewatered in a 16-in. drag-belt conveyor, which is fitted 
with 2x2xj-in. angles spaced 12 in. center to center. It 
has a slope of 40 deg. from the horizontal and a speed 
of 3.15 ft. per minute. The overflow goes to a chip 
screen, to remove whatever bits of wood may be pres- 
ent, and then passes to the 6-spigot classifier to be 
described later. 

The undersize from the Callow screen goes to a 
3-spigot hydraulic classifier, which gives a first spigot 
product that is treated on two Wilfley tables, two other 
spigot products that go to the 6-spigot classifier and an 
overflow that is sent to two 10x26-ft. Dorr thickeners. 
The 6-spigot classifier gives the first 4-spigot products 
for concentrating on Wilfley tables, two tables to 
a spigot. The fifth and sixth spigots each go to one 
Wilfley table, and the overflow goes to the Dorr thicken- 
ers. These thickeners give a clear overflow that is pumped 
to the mill-water tanks and a spigot product that is 
generally treated on six Deister Plat-O slime tables, 
though it can be used as flotation feed if desired. 

The sand jig lead-iron middling is cleaned on two Wil- 
fley tables. Thus twenty tables on the upper table 
floor are used for primary table concentration. The 


AN 


fourteen Wilfley tables give a lead concentrate, and 
iron middling, and a tailing. The six slime tables give 
a slime concentrate that is thickened in a Goldfield tank 
before filtering, an iron middling, and a tailing. 

The Goldfield tank is somewhat like a Dorr thick- 
The central shaft 


ener, but has horizontal rake-arms. 
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INTERESTING experiment is being made 
at the Silver King Coalition plant. A 7-ft. 
x 22-in. Hardinge ball mill is being run in 
parallel with a 4 x 8-ft. Marcy rod mill, grind- 
ing * to x-in. jig tailings to 16 mesh. An 
agreement was made with the manufacturers 
not to release the results for publication, but 
it will be interesting to see what mills are in- 
stalled by the company a year or two hence. 
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is square and slides through the turning mechanism. 
This arrangement makes it possible to raise or lower 
the arms while rotating. Side discharges are placed 
at different heights from the bottom. A tank that has 
become partly filled with solids can be emptied by 
slowly lowering the moving rakes. ; 

On the lower table floor, the six Wilfley tables treat 
the iron middling from the upper tables and make a 
lead concentrate, an iron middling that is shipped to 
the smelter, and a tailing. The middling averages 
about 10 oz. silver, 6 per cent lead, and 30 per cent 
iron. The concentrates from the upper and coarse-feed 
tables range from 50 to 60 per cent lead and from 27 to 
35 oz. silver, but the concentrates from the slime and 
fine-feed tables are considerably lower in grade, averag- 
ing 21 per cent lead and 20 oz. silver. This poorer con- 
centrate lowers the grade of the shipping concentrate, 
as the jig and table concentrates are mixed before 
shipping. The jig and coarse table concentrates all 
go to four dewatering tanks, each 10 ft. in diameter 
and 12 ft. deep. They have a central discharge in the 
bottom, which is closed by a long wooden plug. At 
four points around the in- 
side of the tanks are drain 
openings made of two 
2x4’s placed edgewise ver- 
tically and 10 in. apart. 
To the outer edge of these 
sticks a piece of wire 
screen is tacked and this 
is covered with canvas. 
The concentrates pass to 
these tanks through laun- 
ders, and when the tanks 
. are filling the surplus 
water overflows at the top and then runs to the large 
14x26-ft. Goldfield tank. A full tank is drained through 
the four openings until dry enough for the plug to be re- 
moved, whereupon the concentrates are dropped into a 
skip that carries them up to the sampler and tramway. 

All the mill tailing goes to a 2-spigot classifier, the 
overflow from which runs to the large Goldfield tank. 
The spigot products go to waste. This large tank gives 
a clear overflow that is used as mill water, thus cutting 
the work of pumping in half, since, formerly, all the 
mill water was pumped from the portal of the Alliance 
tunnel about 500 ft. below the mill. The thickened 
product from the large tank constitutes the main flota- 
tion feed. It is pumped to the Callow cells, one rougher, 
8x18 ft., and one cleaner, 3x8 ft. The rougher cell 
makes a tailing and a concentrate that is treated in 
the cleaner cell, which gives a tailing that is pumped 
back to the rougher cell and a concentrate that goes 
to a second small Goldfield tank to be thickened before 
filtering. The overflow of the Goldfield tank joins the 
overflow of the other small tank used for slime-table 
concentrates and then runs to the large Goldfield tank. 
Thus this big tank serves as a trap for the valuable 
slime in all the mill tailings. The thickened spigot prod- 
uct is treated in a 3-leaf 6-ft. American filter. The 
concentrate is dried before shipping; the clear solution 
is used as part of the mill water. 

The oil used is a mixture of ro lb. pine oil and 2 lb. 
Barrett No. 4 oil per ton of solids. The water ratio of 
the flotation feed is 4to 1. The tailing from the rougher 
cell is sent over two pilot Plato-O tables. These tables 
make a very small quantity of iron concentrate. 

Before flotation was put in, the mill tailing ranged 
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The transformer station for the mill 
This is a particularly neat outdoor installation, though not men- 


tioned in the article. The mill motors take current at 440 or 
2,300 volts. 


from 1 to 2 oz. in silver and from 1 to 2 per cent lead. 
The 200-mesh material in the tailing contained about 
75 per cent of the total lead and silver and constituted 
about one-third of the total tailing. About half of the 
mill losses were in this fine material. On the sulphide 
ore the extraction for the first ten months of operation 
was approximately 82 per cent of the lead and silver, 
but at the end of the year the extraction was increased 
to 85 per cent. The extraction for carbonate ore is 
around 75 per cent. Flotation is not yet tuned up to 


Metal Mining in Idaho 


The output of the mines of Idaho steadily increased 
during the first half of 1923, according to a statement 
issued by the U. S. Geological Survey. The mines of 
the Coeur d’Alene district produced more silver-lead ore 
than for several years, and the Bunker Hill smelter and 
refinery, at Bradley, ran two blast furnaces on custom 
ore and concentrate, largely from the Bunker Hill and 
Hecla mines. [This was written prior to the recent 
disaster caused by forest fires.| Lead material was also 
shipped to the lead smelter at East Helena, Mont., which 
is producing an unusually large quantity of lead bullion. 

The output of gold from the dredges may be greater 
than in 1922 as well as that from the ore of the Talache 
mines. Gold ore of good grade is being developed in 
several properties in Idaho County. 

The production of silver in 1922 was 6,081,865 oz., 
valued at $1 an ounce, a slight increase over the produc- 
tion in 1921. The prices of metal and the conditions of 
labor decidedly favor an increased output in 1923. Were 
all the large mines of the Coeur d’Alene district active, 
a normal production of about 10,000,000 oz. would be 
reached. The Talache mines, in Bonner County, the 
fifth largest producer in 1922, was doubling its ship- 
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steady work, but it is expected that at least 50 per cent 
of the valuable minerals in the slime will be recovered, 
and the total extraction will thus be raised to over 90 
per cent. The ratio of concentration for sulphide ore, 
including middlings, is about 3 to 1. 

The average cost of milling for the first ten months 
of operation was $1.10 per ton. Under present condi- 
tions of 300 tons a day, the cost is approximately 90c. 
per ton. The analysis of various mill products, list of 
motors used, and floor space occupied, is given in the 
following tables: 


Analysis of Sulphide and Carbonate Ore and Mill Products, 
Flotation Not in Operation 


Carbonate Ore 


Au Ag Pb Cu Zn Fe Side 
OSs ciao te cee cop Glee 5.6 mae 0.10 4.2 2.6 56.2 
ROM cccecccsccs (GOON 2.0 1.6 aes 3.0 3 68.0 
Concentrate........ ee saan y > 0.60 6.0 4.5 32.8 
Sulphide Ore 
Au Ag Pb Cu Zn Fe SiO2 
i rr 5.9 6.8 0.10 3.4 8.5 50.4 
J ere S 2.0 1.3 Trace 1.5 2.4 66.2 
Middling.......... 0.04 10.4 6.3 0.25 5.6 30.9 14.4 
Concentrate....... 0.05 21.4 30.9 0.20 2.8 16.4 15.6 
Motor List 
440-Volt Motors Horsepower 

Pumping...... ae ; ; 50 

eS | 20 

TOOBse cs 065s 30 

SOs cases 6 20 

po ES See eee ey er arta eee an ee 10 

CS Bo ose oo sia aera ots wae ae Danaea e seed 10 

Elevators....... ; Neyo ES ocd ON 30 

Screens........ et Sea ee an er = 5 

175 

2,309-Volt Motors 

RE aa awk ok exe be wie edna oo euee 50 

Crusher... . 50 

Hardinge mill..... 75 

Marcy mill.... 75 

250 

ROU i vic eaesasentias< veel citater a eiged a aie en artes 425 


Or 1.42 hp. per ton milled. 
Floor Space of Mill 





Coarse-ore bins, 20 x 100................ 2,000 
Fine-ore bins, 40 x 40.......... 1,600 
eee 1,600 
Sigg foot, 46 8 5G. 5 og 5 ccs: 2,300 
Deere ae as oe is Sic Paginas peeve des 1,400 
Upper table floor, 45 % G0... 2... ec ceweees 3,600 
Lower tania Soom, 25.5 = G6... . . ci cciccccc cus 1,880 
PUA IOI AE SI nas cd cans 0.0% Gs Seaw mas 4,560 

OROMMNCT Hed Gu blade tenin sends cede casaweeda’ 18,960 


Or 63.2 sq.ft. per ton treated. 


ments of concentrate early in 1923. The Morning, 
Hercules, Callahan, Bunker Hill, and Pittsburgh Idaho 
mines also showed marked increases. Though the value 
of the silver in Idaho forms a large part of the value of 
the mine output, no serious interruptions are anticipated 
as a result of the decrease in price below $1. 

The Idaho Metals Co., at Mackay, was shipping copper 
ore at the rate of about 1,200 tons a month early in 
1923, a decrease from the rate in 1922. In Lemhi 
County, however, shipments from the Harmony and 
Pope Shenon mines were increased. Copper mines 
under development in Shoshone County made no ship- 
ments, but the two-mile tunnel opening the Montana- 
Idaho property at depth was completed in 1923. 

The largest production of lead and the greatest 
increases during the first half of the year were made 
from the Bunker Hill, Morning, Hecla, Callahan, 


Hercules, ‘Tamarack & Custer, Success, and Pittsburgh 
Idaho mines. 

From the time that the price of zinc advanced to 7c. 
the Morning and Callahan mines shipped zine concen- 
trate at the rate of about 2,200 tons a month. During 
the first quarter of 1923 the Callahan shipped 5,745 tons 
of zinc concentrate. 
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Wildcat Oil Leases and How to 
Safeguard the Purchaser 


The Layman Speculating in Oil Lands Has a Poor Chance at Best, but He 
Need Not Be an Absolute Dujpee—Both Geological and Legal 
Considerations Must Be Given Attention 


By Albert G. Wolf 


an extent far greater than generally realized, is 

that of buying oil leases on wildcat land. Millions 
of dollars every year are transferred from the pockets of 
average citizens into the coffers of oil-lease promoters, 
and certainly not more than 
10 per cent is ever paid back. 
This type of speculation, 


()= FORM of speculation practiced these days to 


even when conducted most [‘ a $2,000 automobile is raffled off with tickets 


carefully, affords many 
chances to lose everything 
ventured, against the one of 
making a big stake. It is 
this one big gain out of a 
thousand commitments that 
is given the widest pub- 
licity, both in newspaper 
paragraphs and in paid ad- 
vertisements, and is the at- 
tracting force that brings 
out a new crop of get-rich- 
quick victims. 


it is with oil leases. 


selling at $1 per chance, few can resist the 
urge to try their luck. Think what is sure to be 
won by someone, with an insignificant stake! 
Millionaires may be made 
overnight, but possibly 90 per cent of the money 
put into such ventures is a total loss. The 
chances may be improved by heeding Mr. Wolf’s 

suggestions 


ment in value. Such leases range in situation from the 
outskirts of producing fields to one hundred miles from 
the nearest “location.” The former are usually given 
the glorified name of “semi-wildcats” by the promoters, 
but these, in reality, may have much less potential value 

than an out and out “cat.” 
= This, of course, depends en- 
tirely on the local condi- 
tions. Information about 
these vitally important local 
conditions may be obtained 
by one or more of three 
general methods: 

First, by a personal visit. 
This is usually too expen- 
sive, out of proportion in 
cost to the principal sum to 
be entrusted to the goddess 
of chance. Furthermore, 
in ninety-nine cases out of 
one hundred, it would do 





So 





It may be contended that 

buying oil leases on unproved land is not a form of 
speculation at all, but is sheer gambling. The important 
fact is that an enormous sum of money is lost annually 
in this way. “To save money is to make money”; hence, 
before you obey that impulse to buy an apparently 
attractive lease, analyze the lease form and the physical 
conditions surrounding the area, and note whether they 
compare favorably with the main points that should be 
observed in making such a venture. These are outlined 
here to insure the highest chance of success if you still 
insist on participating in this extremely hazardous form 
of speculation. 


Two TYPES OF LEASES 


Oil leases are divisible into two types: those within 
proved oil-bearing areas, and those on wildcat land. 
(The term “wildcat,” as used in connection with oil land, 
must be explained here so that it may not be confused 
with the same term used in metal mining. In the latter 
case it applies to a worthless hole in the ground, sur- 
rounded by mineral claims. In oil-field parlance, how- 
ever, it is used as a designation for land where oil is 
not known to exist, and not where it is known not to 
exist.) The first type is much the more valuable, and 
should be the one most frequently purchased by the 
dabbler in leases; but, being almost prohibitive in cost, 
is rarely purchased by other than operating oil com- 
panies or professional oil operators. It is really with the 
second, or wildcat class, that I shall deal here. 

Aside from the attraction of low first cost, wildcat 
leases have the added lure of possible enormous incre- 





the speculator no good, for 
he would be ignorant of the 
existing geological conditions, and might even be misled 
by the apparent proximity of the lease to a produc- 
ing well. 

Second, by sending a representative. This is undoubt- 
edly the best way, if the representative is an oil geologist 
or an experienced oil operator. Here again there is the 
objection of cost, although this can be materially reduced 
if several prospective lessees pool the expense. 

Third, by literature from brokers or agents. This is 
the method most frequently employed, and embodies by 
far the greatest risk. 

No matter what method is pursued in getting the in- 
formation desired, the points to scrutinize carefully in 
buying a lease are always the same. These may be 
divided into two groups—geological facts and legal facts. 


Do NoT RELY ON BROKERS’ STATEMENTS 


If all the information about the lease is to be gained 
from literature sent out by brokers, the purchaser must 
take a great deal on faith. But he should never do this. 
He can check the main statements regarding the geology 
of the area by consulting government and other publi- 
cations relating to the region. The abstract of title 
should be examined by a competent lawyer. That re- 
duces the chance of a flaw to a minimum, but is not 
positive assurance that trouble may not arise should the 
value of the lease jump from a few dollars per acre to 
tens of thousands. Still, it is the most that the pur- 
chaser can do and the least that he should do to protect 
himself. Let us now examine in detail the various 
points that should be considered in selecting an oil lease. 








September hy 1923 


Group A: Geology and Location 


1. Regional Location. 

This is considered first because it would be utter folly 
to buy an oil lease where oil could not exist on account of 
major geological conditions. A large area of igneous 
rocks is one type of hopeless regional location. The 
lease buyer rarely has to guard against this feature, 
however, for the promoter can obtain for a song plenty 
of acres within areas where oil might possibly exist. 

2. Structural Location. 

Good regional location is only the beginning, for oil 
deposits are confined to relatively small favorable struc- 
tures. Whether the lease is located upon such a struc- 
ture is one of the most difficult, yet one of the most 
important, points to determine. A report by a compe- 
tent geologist is the best assurance in this matter. 
Proximity to a wildcat well being drilled by one of the 
major oil companies is a fair criterion, because it is safe 
to assume that the drilling is based on the opinion of a 
competent geologist. A wildcat well being drilled by a 
small stock company usually indicates that this company 
has a large block of ground under lease—nothing more. 

To be near an oil field is a good sign, if the field is still 
growing and your lease is in the line of extension. If 
the field is an old one and the boundaries of it are well 
defined, a lease just outside these lines is of no more 
value than if it were in the next county or in China. A 
lease anywhere near a booming field will sell, of course, 
both because of the momentum of the boom and tke real 
possibility that development may prove the lease to be 
within the “golden lane.” Whether the field is well 
defined or not can be determined by a little reading and 
inquiry on the part of the prospective purchaser. Be- 
ware of promoters’ maps. The scales to which these 
maps are drawn are nearly always left off, and many 
times they are drawn in perspective, in order to deceive. 
On many such maps, derricks drawn to indicate drilling 
or producing wells are shown in relatively enormous size, 
giving the impression of proximity, whereas they may 
be miles away from the block of ground offered for sale. 


Group B: Legal Aspects 


1. Size of Lease. 

Certain reasons exist why a lease should not be too 
small. In Texas, for example, the oil and gas division 
of the State Railroad Commission has ruled that no well, 
except in the Gulf Coastal region, may be drilled closer 
than 150 ft. to any property line. A tract of two and 
one-tenth acres would be barely large enough for one 
well. Very small tracts do not sell so readily. On the 
other hand, a tract may be too big to hold, even if 
acquired at a reasonable first cost, if rental and drilling 
conditions are onerous. 

2. Title. ; 

It seems queer, considering the care normally exer- 
cised in buying real estate, that people will buy leases 
on mineral land without this same care; yet they often 
do. An experienced title lawyer should be employed to 
examine the abstract. A certified copy of a statement 
showing that a competent lawyer of good reputation has 
given already a favorable opinion on the title is sufficient, 
but do not try to judge the title yourself. Vendors of 
cheap leases have a favorite trick of furnishing with the 
lease a copy of the abstract up to date. The buyer is 
thereby lulled into a sense of false security, for, he will 
argue, if a copy of the abstract is supplied without any 
attempt at concealment, the title must be good; whereas 
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it may be in such state as to cause a conscientious 
lawyer to have nervous prostration. 

No mortgages or taxes should be outstanding against 
the property, for a forced sale in either case would mean 
the forfeiture of the lease unless the lessee cleared the 
title. It is also of importance to know that no other 
leases, mineral rights, working rights, or royalties cover 


the ground. If such exist the purchaser will be getting 
nothing, or, at best, considerably less than he bar- 
gained for. 

3. The Lease. 


The land in question should be described with preci- 
sion as to its location, size, and shape. The lease should 
be of such a type that it is readily salable. The so-called 
“88-Form” lease in Texas is of this type. In the body of 
the lease several points must be examined critically; 
these are: 

(a). Life of Lease. Any lease having a total life of 
less than five years does not afford much time for devel- 
opment. This is assuming that the lessee is holding the 
lease without performing any work, in the hope that 
drilling on near-by ground will make a discovery. Gen- 
erally speaking, a lease with less than three years to run 
is too short lived to purchase. Some leases are made out 
to run ten years; that is a favorable point. 

Further extension of life of an oil lease is dependent 
on production, and this point should be covered in a 
clause reading, ‘It is agreed that this lease shall remain 
in force for a term of five years from this date, and as 
long thereafter as oil or gas, or either of them, is pro- 
duced from said land.” 

(b). Drilling Conditions. A lease which calls for the 
drilling of a well within a specified time and does not 
provide an alternative of paying rent should not be pur- 
chased, as the average lease buyer cannot afford to drill. 
Occasionally subleases are offered on parts of a “‘com- 
munity” lease. In this case the underwriting company 
is selling the subleases to raise money with which to 
drill the well that will hold the leases for a specifiea 
length of time, usually one year from the cessation of 
drilling. The drilling of the well is used as an advertise- 
ment to assist in selling more leases. This type of lease 
is dangerous. The mother company generally stops 
drilling as soon as the obligations have been complied 
with, and the whole project dies a natural death at the 
expiration of the year. 

(c). Working Conditions. There should be a clause 
granting to the lessee the right to construct and main- 
tain any improvements, buildings, pipe lines, and other 
necessary works, requisite to development and produc- 
tion, and the right to remove them at the option of 
the lessee. 

(d). Rental. A fixed rental should always be stated 
in the lease, to apply in lieu of drilling. The amount 
should not be over one dollar per acre per year, except 
for a lease that is favorably located. Rentals should be 
made payable at some specific place, preferably a bank, 
to the credit of the lessor. Annual or semi-annual pay- 
ments are most common. 

(e). Royalty Provisions. A lease granted by the 
lessor for the purpose of making a profit, either through 
rental, if there is no production, or through a percentage 
of the minerals produced. The customary royalty pay- 
able to the lessor in the oil business is one-eighth of the 
gross production less the amount used as fuel in the lease 
operations. The reason this amount is most often 
specified is shrouded in antiquity, as the historians are 
wont to say. Beware of any lease that calls for more 
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than that percentage. Should you wish to sell your lease 
and retain a secondary, or overriding, royalty, the most 
you can keep is one-twenty-fourth. With these two 
royalties outstanding, an operating company would get 
only five-sixths of the oil for itself. This is as small a 
share as a company will consider in unproved territory. 

(f). Right to Defend Title. The following clause, 
or one similar to it, should appear in the lease: ‘‘Lessor 
hereby warrants and agrees to defend the title to the 
lands herein described and agrees that the lessee shall 
have the right at any time to redeem for the lessor, by 
payment, any mortgages, taxes, or other liens on the 
above described lands, in the event of default of pay- 
ment by lessor, and be subrogated to the rights of the 
holder thereof.” 

(g). Free Use of Oil, Gas and Water. 
be granted to the lessee in his operations. 

(h). Right to Assign. A lease may be purchased 
with the intention of holding it for the royalty on the 
oil that may be produced, but usually, if a chance arises 


This should 


to sell part at a profit, the lessee will want to take | 


advantage of the opportunity. To cover this point and 
the rental contingencies involved, a clause worded about 
as follows should be included in the lease: “If the estate 
of either party hereto is assigned—and the privilege 
of assigning in whole or in part is expressly allowed—- 
the covenants hereof shall extend to their heirs, ex- 
ecutors, administrators, successors or assigns, but no 
change in the ownership of the land or assignment of 
rentals or royalties shall be binding on the lessee until 
after the lessee has been furnished with a written 
transfer or assignment, or a copy thereof; and it is 
hereby agreed that in the event that this lease shall be 
assigned as to a part or as to parts of the above de- 
scribed lands and the assignee or assignees of such part 
or parts shall fail or make default in the payment of 
the proportionate part of the rents due from him or 
them, such default shall not operate to defeat or affect 
this lease so far as it covers a part or parts of said lands 
upon which the said lessee or any assignee tnereof shall 
make due payment of said rent.” 

Finally, always have your lease placed on record. 
Bear in mind that the buyer of the lease, the lessee, is 
taking all the risk and the lessor none of it. 


Petroleum Possibilities in Deep Sands 
Near Osage Field, Wyoming 


HE DISCOVERY of oil in commercial quantities 

at Osage, Weston County, Wyo., has stimulated 
interest in the Newcastle sandstone member of the 
Graneros shale as a possible oil-producing zone at other 
places near the Black Hills, yet comparatively little 
attention has been given to older formations as pos- 
sible producers of oil and gas. 

In the course of field work done by the U. 8S. Geolog- 
ical Survey during the summer of 1922, C. R. Longwell 
and W. W. Rubey noticed promising anticlinal folds 
north and northwest of the Osage field. As all the 
Cretaceous strata above the Dakota sandstone have 
been removed from the crests of some of these folds, 
the older Mesozoic and the Paleozoic formations can be 
tested without deep drilling. One anticline with good 
closure, on Pump Creek about five miles east of Upton, 
immediately north of the shallow field at Osage, was 
studied in some detail, and a structural map of this 
anticline and part of the adjoining area has just been 
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published. In the spring of 1922 a standard derrick 
was erected near the crest of this fold. 

Any porous bed in several of the formations present 
is a possible reservoir for oil or gas, but some sands 
are more favorable than others, because of closely asso- 
ciated beds containing petroliferous matter. Heavy oil 
has been found in the Minnelusa sandstone. Shallow 
wells at Rocky Ford have furnished a small output 
for several years, and outcrops of the sandstone show 
saturation with petroleum. The source of this oil is 
probably the Pahasapa limestone. 

Nothing can be expected from the Dakota sandstone 
at Pump Creek, where it is exposed, but at some places 
this formation may contain oil. The high porosity of 
the Dakota is shown by its capacity to furnish water, 
and the presence of water in it in large quantities does 
not necessarily exclude the possibility that it may con- 
tain oil, provided the structural conditions are favor- 
able. The higher sands in the Dakota are lenticular, 
but the basal member appears to be continuous and is 
of sufficient thickness to give large capacity. 

Seepage of heavy black oil at the Bird Oil Spring, 
northeast of Moorcroft, is said to come from a sand- 
stone bed in the Fuson formation. No porous beds 
known in the Fuson:are of sufficient extent or thickness 
to furnish any considerable output, but the presence 
of oil at this place increases the possibility that oil 
has accumulated at favorable places in beds that are 
closely associated with the Fuson, particularly in the 
overlying Dakota sandstone. 

The Dakota sandstone appears to offer some pos- 
sibilities for oil. Although.the Morrison formation 
yields oil in some parts of Wyoming its character on 
the western side of the Black Hills does not appear to 
warrant the expectation that it may yield oil there. 
The only member of the Sundance formation that 
appears to be capable of containing oil or gas is the 
massive sandstone that lies 200 ft. or more below the top. 
This sandstone is very fine-grained and is firmly 
cemented in all the sections studied, but it should be kept 
in mind as a possible source of oil wherever test wells 
may reach it. The Minnekahta limestone may be a 
source of oil, but it is so compact that it does not favor 
accumulation, except perhaps in cavities and fissures. 

Perhaps the most promising formation is the thick 
Minnelusa sandstone, and no test well reaching the 
deeper sands in the region should stop short of this 


_ formation. As noted above, some oil has been found in 


it, its great thickness and porous character fit it admir- 
ably for a reservoir; and the great mass of marine lime- 
stone below may well be a source of oil. All the oil found 
in the Minnelusa so far is black and heavy. The 
Pahasapa limestone should not be entirely excluded as 
a possible reservoir of oil, as it is the probable source 
of the oil at Rocky Ford and as magnesian limestones 
are producers in other fields. The Englewood and 
Whitewood formations, which may be absent in this 
region, are thin and lie near the base of the fossil- 
iferous section, and they therefore offer small promise 
of production. The Deadwood formation appears to 
have no reasonable chance of production. 

The depths from the top of the Dakota to the upper 
surfaces of possible oil-bearing beds are about as 
follows: Upper member of Lakota sandstone, 175 ft.; 
lower member of Lakota sandstone, 250 ft.; massive 
sandstone member of the Sundance formation, 750 ft.; 
Minnelusa sandstone, 1,475 ft.; Pahasapa limestone, 
1,800 to 2,000 ft. 
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Two New Books 


During the week we have received 
two new technical books of interest 
which will be reviewed in coming issues 
of the Journal-Press. One is “Mineral 
Valuation,” by Henry Louis, published 
by Charles Griffin & Co., of London. 
The author shows how the mathematical 
conceptions of probability can be applied 
to mining. valuations, these being his 
crystallized views after many years of 
experience. The mathematical treat- 
ment is obvious from a cursory glance 
through the book. The other volume is 
a product of our sister McGraw-Hill 
Book Co., and was written by Professor 
Bailey Willis. It is entitled “Geologic 
Structures”; its purpose is to describe 
geologic structures and to apply the 
principles of mechanics to their inter- 
pretation. The author says he has tried 
to express himself in English rather 
than in Geology, an aim that seems 
to be becoming more common among 
writers of technical books, though of 
course the terminology of a science 
must be used to insure a terse and in- 
cisive presentation of a subject. But 
more and more, geological descriptions 
that the ordinary engineer cannot 
understand are being confined to the 
writings of the pseudomorphic geolo- 
gists who prepare the prospectuses for 
mining brokers’ circulars. 


New Phelps Dodge Mill—The mining 
engineer does not often turn to the 
daily press for authoritative technical 
descriptions, but we must bow to the 
Bisbee Daily Review, which has just 
sent us a copy of its issue of Aug. 8, 
containing apparently all there is to be 
said and photographed about the Sacra- 
mento Hill mine and mill of the Phelps 
Dodge Corporation, which has recently 
been placed in operation. The authority 
of the articles cannot be questioned, 
as they were written by H. Kenyon 
Burch and Gerald Sherman, both of the 
P. D. organization. Other articles 
covering the general development of 
the Bisbee district are also published in 
this issue, including one on the ex- 
plosives plant near Benson. A twelve- 
page rotogravure section is included. 


Lime.in Massachusetts—Bulletin 744 
of the U. S. Geological Survey, Wash- 
ington, D. C., obtainable on request, is 
a 71-page discussion of “The Lime Belt 
of Massachusetts and Parts of Eastern 
New York and Western Connecticut.” 
The report is the result of work done 
by the author, T. Nelson Dale, in 1918 
and 1919, in an effort to establish the 
boundaries of the calcitic as dis- 
tinguished from the dolomitic limestone 
deposits. Several topographic maps 
are included. 


Bauxite—“Bauxite and Aluminum in 
1922,” 9 pages, a separate chapter of 
“Mineral Resources,” is now availabl: 
from the U. S. Geological Survey, 
Washington, D. C., on request. 


Metal Statistics—The Imperial Min- 
eral Resources Bureau has issued a 
series of bulletins giving data on pro- 
duction, imports, and exports of various 
metals for all of the principal coun- 
tries of the world for 1919, 1920, and 
1921. These bulletins may be obtained 
from H. M. Stationery Office, Imperial 
House, Kingsway, London, W. C. 2, 
England, at the following prices: Zinc, 
60 pages, price 2s. 1d.; Lead, 56 pages, 
2s. 1d.; Tin, 44 pages, 1s. 7d.; Copper, 
70 pages, 3s. 1d.; Iron and Steel, 43 
pages, ls. 7d.; Aluminum, ls. 14d. 

Grinding Ceramic Materials — “The 
Continuous System of Grinding Cera- 
mic Materials” appeared m a recent 
issue of the Journal of the American 
Ceramic Society. The article is essen- 
tially a description of the dry-grinding 
feldspar mili of the Golding-Keene Co., 
Keene, N. H., though other flow sheets 
are also given and described. It is by 
Harlowe Hardinge, and, as it happens, 
each of the thirteen cuts shows one 
or more conical mills, except one photo- 
graph representing ancient practice. 
Separate copies of the paper may be 
obtained from the: Hardinge Co., 120 
Broadway, New York City. 


Air Compressors — The paper on 
“Explosions in Air Compressors” which 
appeared in the Journal of the South 
African Institution of Engineers for 
April has been reprinted as a separate 
and copies may be obtained from the 
author, J. A. Vaughan, Rand Club, 
Johannesburg. 


Flexible Coupling — Flexible coup- 
lings are being used to an increasing 
extent in mining and metallurgical 
plants. A complete discussion of the 
various types and their uses is given 
in a bulletin of the Association of Iron 
and Steel Electrical Engineers for June. 
(1007 Empire Building, Pittsburgh, 
Pa.; price, 50c.) A better term, ac- 
cording to one of the writers, would be 
self-aligning couplings, although few 
of the so-called flexible couplings on 
the market are really self-aligning. 


Oxygenated Air in Metallurgy—“The 
Use of Oxygen or Oxygenated Air in 
Metallurgical and Allied Processes” is 
the title of a recent report issued by 
the U. S. Bureau of Mines, Washington, 
D. C., as Reports of Investigations, 
Serial No. 2,502, obtainable on request. 
It is a bulletin of 48 pages and describes 
the theoretical preliminary work done 
by the Bureau looking into the use of 
oxygen in the metallurgy of iron and 
steel. Large savings and revolutionary 
improvements are confidently expected 
$0 result. 

Fatigue of Metals—Bulletin 136 of 
the Engineering Experiment Station, 
Urbana, IIl., 100 pages, price 50c., 
is entitled “An Investigation of the 
Fatigue of Metals.” It is a report of 
the investigation conducted by the Uni- 
versity of Illinois in co-operation with 
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the National Rvsearch Council, the 
Engineering Foundation, and the Gen- 
eral Electric Co., and is largely devoted 
to experimental results, with numerous 
graphs and tabular matter. A report 
of similar nature has been published 
by the Engineering Foundation as re- 
ported on this page Aug. 11. 


Ee 


United States Patents 


Siliceous Precious-metal Ores — No. 
1,458,016. June 5, 1923. G. H. Wigton, 
Eureka, Utah, and S. M. Seddon, Salt 
Lake City. In treating siliceous ores 
containing oxidized lead, silver, and 
gold minerals, the coarse heavy min- 
erals are first removed by gravity con- 
centration, the remaining natural sul- 
phides and precious metals by flotation, 
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and the remaining oxidized minerals 
fed as a slurry to a vessel at a tem- 
perature of 1,700 to 2,500 deg. F., in an 
oxidizing atmosphere. The fume is 
collected and the combined concentrates 
are smelted. The flow sheet is shown 
in the accompanying cut. 


Ore Concentrating Devices — No. 
1,458,467. June 12, 1923. S. H. Dol- 
bear, San Francisco, assignor of one- 
half to E. L. Oliver, San Francisco. A 
method of separating from gangue 
those mineral particles which exhibit 
a preferential wetting by selective 
reagents. 


No. 1,459,167. June 19, 1923. R. V. 
Smith, Salt Lake City, Utah, assignor 
to Eureka Metallurgical Co., Salt Lake 
City. A pulp of oxidized ore is first 
oiled and sulphidized, the excess water 
then removed, uncontaminated water 
added, and the pulp then subjected to 
flotation. 


Settling Tank—No. 1,458,805. N. C. 
Christensen, Salt Lake City, Utah. A 
tank for thickening ore pulp or similar 
material, comprising a cylindrical shaft 
with conical bottom, and several parallel 
settling surfaces mounted within the 
tank. A scraper and center discharge 
is provided at the bottom. 


Magnetic Separator — No. 1,459,147. 
June 19, 1923. Alvin Dings, Milwaukee, 
Wis., assignor to Magnetic Mfg. Co., 
Milwaukee. A new design for a mag- 
netic separator having a revolving drum 
within which is mounted a magnet, the 
material to be separated being cascaded 
in free air within the magnetic field. 
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Ontario’s New Minister of Mines 


Charles 
McCrea 


Long Associated With 
the Development of the 
Sudbury Nickel District 


N A MINING region the appoint- 

ment of that government official 
whose duty it is to supervise the min- 
ing activities should always be a matter 
of moment. It becomes increasingly 
important as the wealth of production 
in the region grows. Especially it is a 
vital matter to new communities that 
need development and the influx of out- 
side capital. An attitude on the part 
of the powers that be that the indus- 
try should be made to _ contribute 
heavily through excessive taxes is apt 
to discourage investment and in time 
to kill the goose that lays the golden 
egg. In northern Ontario three great 
mining industries have sprung up. The 
province boasts the source of most of 
the world’s nickel, its richest silver 
camp, and its greatest gold mine. New 
resources are constantly coming into 
sight, and so it is that operators and 
prospectors alike are concerned by the 
government’s attitude toward the in- 
dustry. The appointment of a Minister 
of Mines for the province has not 
always been a happy one. The selec- 
tion of Charles McCrea, of Sudbury, is, 
on the other hand, regarded favorably. 

Mr. McCrea was sworn in as Minis- 
ter a fortnight ago, Aug. 16 to be 
exact. In the twenty-two years that he 
has lived in Sudbury, the world’s nickel 
producing center, he has. come to 
realize the importance of establishing 
the mining industry upon a permanent 
and stable basis. His policy, he says, 
will be directed from the viewpoint 
that it is better to have one hundred 
mines in operation with ‘a reasonable 
profit tax and a satisfied investing pub- 
lic than a high tax with a small num- 
ber of open mines. He hopes to attract 
capital by demonstrating fairness in 
taxation and stability of administra- 
tion. He plans to provide transporta- 
tion to the new districts of the North, 
in the development of which he has had 
a wide experience. Fraudulent mining 
promoters will receive his attention and 





CHARLES McCREA 


he also hopes to increase the effective- 
ness of the already efficient Geological 
Survey. 

Mr. McCrea is a lawyer and has sat 
in the Provincial Legislature since 
1911. He studied law in Renfrew, Ont., 
with the Honorable T. W. McGarrey. 
He graduated in 1901 from Osgoode 
Hall, in Toronto, and at the age of 
twenty-three began practicing in Sud- 
bury, which he has continued until his 
recent appointment as Minister. In 
1911 he was elected to the Ontario 
Legislature, filling the seat vacated by 
the late Frank Cochrane, who went into 
the Dominion Government to become 
Minister of Railways. Upon the de- 
feat of the late administration, he en- 
tered the new Cabinet of G. Howard 
Ferguson, Prime Minister in the Con- 
servative Government. He was created 
a King’s Counsel in 1921. 

The Minister and his party accom- 
panied the members of the American 


Institute of Mining and Metallurgical 
Engineers upon their recent tour of 
Ontario mining camps. When asked 
what he thought of the occasion he said: 
“I regard the visit of the A.I.M.E. 
as one of very great importance to the 
Province of Ontario. It has been a 
pleasure to the government and to my- 
self to accompany the engineers while 
here and to bring with me on the 
trip the Deputy Minister and the others 
of the department. The government be- 
lieved that by close personal contact 
during the trip and in the different min- 
ing districts it could give information 
which would be of benefit as well to the 
people of Ontario as to the engineers 
and their principals. The Province of 
Ontario welcomes this visit of inquiry 
by the engineers. It will be the policy 
of the Mines Department to keep 
abreast of the developments in this 
province and to be able at all times to 
serve by giving reliable information.” 
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A.1.M.E. Visits Northern Ontario 


Escorted by Government Officials and Their Canadian Hosts, Members of the 
Institute Inspect Properties at Sudbury, Cobalt South Lorrain, 


T IS not always fair weather when 

good fellows meet. Rain and good 
fellowship were intimately mixed on 
the sightseeing trip of the A.I.M.E. 
members between Toronto and Porcu- 
pine in the first week of the annual 
meeting. The program was carried out 
in full, despite the fact that at times 
the rain .proved inconvenient. After 
registration at the Parliament Build- 
ing in Toronto on Aug. 20, the engi- 
neers and those accompanying them 
found themselves the guests of the city 
and were taken by boat to the Royal 
Canadian Yacht Club, across the harbor, 
where a luncheon was served. The 


Kirkland Lake, and Porcupine 


freedom of the city, figuratively speak- 
ing, was then extended to them by the 
Mayor and afterward an opportunity 
to inspect the harbor in motor boats 
was afforded. The day in Toronto 
ended with an informal reception by the 
new Minister of Mines, Charles McCrea. 
The party then left for the Sudbury 
district, arriving there early on Aug. 21. 

The presence of the Minister and his 
party, which accompanied the travelers 
as far as Timmins, indicated the im- 
portance that the Ontario Government 
attributed to the visit of the engineers. 
At the same time it made the event 
itself of greater moment to the mining 


districts visited because the presence of 
one of the high members of the gov- 
ernment thus gave the affair a semi- 
official status in their eyes. The Min- 
ister, who had been only recently ap- 
pointed, having previously served as 
representative from*the Sudbury nickel 
district, took the opportunity to visit 
and talk to the people of the important 
communities under his jurisdiction. At 
Sudbury, Cobalt, Kirkland Lake, and 
Timmins meetings were held, to which 
the public came and at which the Minis- 
ter spoke, expressing his attitude 
toward mine taxation and other matters 
of moment to the mine operators. 





Views on Mining Taxation, as Expressed by Charles McCrea, 
Ontario’s New Minister of Mines 


“Mining taxation is a subject 
which bears definitely upon the 
welfare of the mining industry,” 
said the Minister. “Every govern- 
ment must have a revenue, but that 
revenue should be raised in such a 
way as to hamper as little as pos- 
sible legitimate enterprise or in- 
dustry. ‘ 

“A mining tax should be fair, 


and one which appeals to the nat- 
Our present 


ural sense of justice. 
system is a tax on net profits after 
all expenses are met. On profits in 
excess of $10,000 the Mining Tax 
Act takes 3 per cent, one-half 
of which goes to the government 
and one-half-to the municipality in 
which the mines are situated, to 
meet local needs for roads, schools, 
and other municipal purposes. On 
profits from one to. five million 
dollars, the tax is 5 per cent; 6 
per cent over five million, and so 
on. The first $10,000 profit is ex- 
empt. The result is that if a mine 
is worked at a loss, it pays no tax 
at all; if it makes a small profit, it 
pays a small tax; if profits are 
large, the tax increases accord- 
ingly. It is difficult to imagine a 


fairer or less onerous method of . 
taxation, or one better adapted to . 


meet fluctuating conditions from 


year to year as profits rise or fall. 


“A just and fair tax should be 
levied on profits, never on capital. 
There is one branch of the mining 
industry upon which is levied a 
higher tax. than upon. other 
branches—namely, the nickel in- 
-dustry. which you -have been visit- 
ing today. -I see no good reason 
why any branch of the mining in- 
dustry should be _ discriminated 
against on a profits tax basis. A 
mining tax should not d'scourage 


development. The present tax 
meets this requirement. In the 
early years of a mine when it is all 
outgo and no income, the mine 
pays no tax. Not until it reaches 
a productive and profitable stage 
does the tax take effect, and then 
the mine can afford to pay it. Fur- 
ther, a tax on profits does not op- 
erate against the opening up of 
low-grade deposits, or those in 
which the chance of success is to 
a certain extent speculative. 

“A mining tax should be stable. 
There should be a large measure 
of certainty with regard to future 
charges not controllable by the 
mine owner. Not otherwise can 
capital make its plans or gage its 
necessities. The amount of taxation 
must have relation to the amount 
of revenue. the government re- 
quires, but frequent or violent 
changes in the rate are to be 
avoided. Better have fifty mines at 
work yielding a moderate profit and 
paying a moderate tax, than five 
mines operating bonanzas, with 
lower-grade orebodies lying un- 
worked. 

“To sum up, our present system 
of mining taxation is fair and just; 
a 3 per cent rate on net profits 
is not hurdensome, and does not re- 
tard development, and such a 
system automatically relieves the 
industry ent‘rely when it strikes a 
year in which no profits are made. 

“How can the government or the 

- Department of Mines assist in the 
growth and expansion of the min- 
ing industry? By doing what it 
ought to do, and leaving undone 
what it eught not to do. One of 
its chief functions is to send geolo- 
gists into the wilds to delimit the 
mineral belts and present their 


labors to the public in the form of 
maps and reports. This has been 
its policy in the past; I hope to 
intensify and increase its labors in 
the future. It should assist in cut- 
ting out trails so that prospectors 
may reach their claims. It should 
build roads where a promising min- 
ing camp requires communication 
with the front. It should build rail- 
ways where a group of mines holds 
out prospects justifying the ex- 
penditure. It should administer the 
law fairly and impartially. It 
should conduct its business with 
promptitude and dispatch. Capital 
is an essential requirement in de- 
veloping the mining industry, and 
it should make known to capital on 
both sides of the Atlantic the op- 
portunities for profitable invest- 
ment in Ontario mines. It should 
gather statistics and other infor- 
mation regarding the mining in- 
dustry and disseminate it freely. 
It should assist and encourage the 
prospector in every way, for on his 
labors rests the entire mining in- 
dustry. It should see that the regu- 
lations for the safety and protec- 
tion of miners and workmen are 
thoroughly enforced and observed. 
It should do all it can to suppress 
illegitimate or fraudulent enter- 
prises, but it should refrain from 
harassing or impeding honest busi- 
ness. Feeling, as I do, that we are 
at the beginning of an era of ex- 
pansion of the mining industry 
which will surpass anything we 
have known in the past, it will be 
my aim to give such direction to 
the activities of my department as 
will result in realizing the hopes and 
expectations of those who, like me, 
believe that mining is to be one of 
the greatest industries in Ontario. 
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Growing in size after it left Toronto, 
the party included 150 engineers and 
guests by the time it set out from 
Cobalt. Some of the more distinguished 
members of the Institute lent their 
presence to the occasion. Among these 
were two past presidents and at least 
one prospective candidate for that high 
office, besides the worthy president 
himself, E. P. Mathewson, and John A. 
Dresser, president of the Canadian In- 
stitute of Mining and Metallurgical 
Engineers. Mr. Mathewson, a Canadian 
born, made a leader most appropriate 
for this excursion across the border. 

At Sudbury, the first point visited, 
the smelting plants of the three com- 
panies in this the world’s premier 
nickel-producing district were visited. 
These are the International Nickel Co. 
of Canada, the Mond Nickel Co., and 
the British America Nickel Corporation. 
The last plant was constructed during 
the war and has been in operation for 
only a short time and naturally aroused 
more interest than the other two older 
and better-known plants. A drizzling 
rain throughout the most of tha day did 
not deter the inspection by the visitors. 
Many of the party also went under- 
ground in the Creighton mine of the 
International Nickel Co., the largest 
and most notable mine of the district. 

In the evening there was a meeting 
in the clubhouse at Copper Cliff, at 
which John A. Agnew, general man- 
ager of the International company, pre- 
sided. It was here that the Minister, 
Mr. McCrea, had the first opportunity 
on the trip to express himself regard- 
ing the new office to which he had only 
recently been appointed. Mining taxa- 
tion was his principal theme. 

Cobalt, the next objective, was 
reached early Wednesday morning. 
The visitors were first taken by auto- 
mobile to the plant of the Mining Cor- 
poration of Canada, where they saw the 
pouring of silver bullion. From here 
they were conveyed to the Nipissing 
mill, in the refinery of which an elabo- 
rate display of the ores of the camp 
had ‘been assembled. The afternoon 
was devoted by some to an inspection 
of the underground workings of the 
Nipissing, while others preferred to 
_ Visit various mills of the district. 

At a meeting in the town hall in the 
evening, G. C. Bateman, general man- 
ager of La Rose Mines, Ltd., presided. 
The Minister was again presented and 
talked along much the same lines as 
he had at Sudbury, the address being 
enthusiastically received. Following 
Mr. McCrea, Dr. Willet G. Miller, Pro- 
vincial Geologist of Ontario, referred 
briefly to the geology of Cobalt, in the 
working out of which he played so im- 
portant a part in the early days, since 
when subsequent developments have 
demonstrated the soundness of his 
opinions. Modesty doubtless prevented 
him from referring to this, though he 
might fittingly have said “I told you 
so.” An interesting bit of his talk was 
the account of how Cobalt got its name. 
The lake near by was formerly known 
as Long Lake, and when the station of 
the Temiskaming & Northern Ontario 
Ry. seemed in danger of being once and 
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for all time officially designated as 
Long Lake Station, Dr. Miller himself 
erected a board at the station with 
“Cobalt Station” upon it, a name which 
the miners promptly adopted. 

The Provincial Mine Assessor, Mr. 
Mickle, described briefly the way in 
which the law on taxation of mines 
worked. Following him came: C. H. 
Taylor, who talked on the Taylor hy- 
draulic air compressor at Ragged 
Chutes, 9 miles from Cobalt. At 
Ragged Chutes 40,000 cu.ft. of free air 
per minute is compressed at stationary 
temperatures to a pressure of 100 Ib. 
per square inch by the simple means 
of dropping the entire Montreal River 
down a 300-ft. shaft. Air is entrained 
with the water at the top and is taken 
off as bubbles at the bottom in a large 
underground chamber. Many of those 
present had visited the plant during 
the afternoon preceding the meeting, 
so that the descriptive talk was most 
appropriate. The air thus compressed 
is used by the local mining companies. 

President Mathewson then spoke 
briefly, thanking the community for its 
entertainment of the party. He was 
succeeded by William Kelly. Mr. Kelly, 
who has recently retired from the man- 
agement of the iron mines at Vulcan, 
Mich., on the Menominee Range, after 
many years in that region, is widely 
known and exercises great influence 
throughout the Lake Superior country. 

South of Cobalt about 17 miles, 
reached only by wagon road, is South 
Lorrain, where are situated the Keeley 
mine, which has recently been success- 
fully opened by J. Mackintosh Bell and 
in which notable finds of high-grade ore 
have been made, and the Frontier mine, 
which is now under development by the 
Mining Corporation of Canada. In the 
district are other prospects of varying 
importance, among which is_ the 
Canadian Lorrain, about three miles 
away. The importance of the discov- 
eries at South Lorrain is that thereby 
the possibilities of the territory between 
it and Cobalt have been greatly in- 
creased. A large party of the engi- 
neers were taken by motor to the plant 
of the Keeley mine on Wednesday, where 
they were royally entertained by the 
management and its staff. To many 
the trip to the Keeley will be something 
to be long remembered. The surface 
plant and underground workings were 
visited by all. A brief description of the 
property is given on the following page. 

Opportunity to see more of the sur- 
rounding country at their ease was af- 
forded the party on Wednesday by 
means of a boat trip on Lake Temis- 
kaming. Villa Marie was visited, after 
which the boat returned to Haileybury. 

From Cobalt the special train pro- 
ceeded by night to Swastika, the “jump- 
ing off place” for Kirkland Lake, which 
camp was reached in due time via motor 
bus—again in drizzling rain. Instead 
of going directly to the various mines 
in the district the party first assembled 
in the local theatre. D. L. H. Forbes, 
manager of the Teck-Hughes mine, 
presided. Again Mr. McCrea, the 
Minister, spoke to the same effect as at 
Sudbury and Cobalt. Following him, 
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Percy Hopkins, of the Dominion Geo- 
logical Survey, who is reputed to have 
done excellently in working out the 
geology of the district, gave a brief out- 
line of the general features, at the same 
time using lantern slides to illustrate 
his remarks. Major McMillan, mine in- 
spector for the government, then spoke 
briefly on the mining method and other 
practical features of the operations in 
the local mines. By these means the 
members were given a fair idea of 
what they were about to see when they 
should go around the plants. The im- 
portant properties of the camp are 
stretched out in a line, beginning with 
Kirkland Lake Gold on the east, with 
Teck-Hughes, Lake Shore, Wright-Har- 
greaves, and the Sylvanite and the 
Tough Oakes in order to the west. The 
ore deposits are supposed to lie along 
the same general break. Four of these 
mines were visited. At the Tough 
Oakes a newly finished mine model of 
the horizontal glass-plate type had been 
rushed to completion in order that it 
might demonstrate to the visitors the 
difficult geological problem that pre- 
sents itself there. The cyanide plants 
at the mines visited also were inspected. 

Once more the party proceeded on 
its way, after returning to the train 
at Swastika. Daybreak the following 
day found them at the plant of the 
Abitibi Power & Paper Co., Ltd., at 
Iroquois Falls. At this point the com- 
pany is making 28,000 hp.-by hydraulic 
means and 7,500 hp. by steam. At its 
other hydraulic plant at Twin Falls 
24,000 hp. is being made, with a reserve 
of 6,000 hp. This power is sold to the 
mining communities of the north coun- 
try, aside from what the company uses. 

After spending Saturday morning at 
Iroquois Falls, the party proceeded to 
Timmins, where it arrived shortly. 
Various mines and mills, including 
those of the Hollinger, McIntyre, Dome, 
and Vipond, were visited. 

At the local skating rink in the eve- 
ning a dinner was given the engineers 
by the residents. Entertainment was 
provided by a wonderfully good choral 
society trained and recruited in the 
community. The Minister addressed 
those present, and his speech, like wine 
improving with age, seemed better than 
ever, though it was not by any means a 
set speech. In fact, on this last occa- 
sion he broke his restraint and told a 
funny story: He likened himself to the 
darky preacher who before he entered 
the pulpit had had none too good a past. 
On this occasion—a Sunday morning 
—he was horrified to see in the seats 
before him one of his quondam ac- 
quaintances. Casting about for some 
scheme to prevent a scene, he finally 
announced as his text “Them that sees 
me and knows me and says nothing. 
them will I see later.” It is not on 
record whether the Minister saw his 
acquaintances later, but presumably so. 

At Timmins on Sunday noon, the 
party split, the Ontario Government 
delegation and some others returning 
to Toronto. Later in the day the spe- 
cial train with the rest of the party de- 
parted for Quebec, with Montreal as its 
ultimate destination. 
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Mine plant and 20-stamp mill, No. 3 shaft, Keeley mine. 


now being constructed is seen 


The Keeley Mine, South Lorrain 


A Property Whose Successful Opening Has Greatly Increased 
the Possibilities of the Cobalt Area 


Phe wees for the successful opening 
of the Keeley mine, at South 
Lorrain, 17 miles south of Cobalt, 
belongs to J. Mackintosh Bell, general 
manager of the property. Former 
owners had done some work in sinking 
on the vein without discovering any- 
thing of importance. After being 
almost abandoned for years, the 
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Fig. 1 (left)—Phenomenal exposure 
of silver vein on 480 level of Keeley 
mine, of South Lorrain. Five feet of 
7,300-0z. ore. Local enlargement of 
normally smaller vein. Jan. 20, 1928. 


prospect came under the management of 
Major Bell, who sunk in the footwall, 
crosscut to the vein, and found ore. 
Upon raising from here to the bottom 
of the shaft sunk by the former owners, 
silver was found over practica.ly the 
entire distance. Rapid development of 
the property followed. 

The veins at South Lorrain show 


Fig. 2 (right)—Typical vein of Cobalt 
type. Face of Keeley vein at South 
Lorrain, 480 level, Oct. 12, 1923. Be- 
sides the central fissure vein of smal- 
tite, calcite, and native silver, the adja- 


The primary crushing plant 


little deviation in type from those at 
Cobalt, showing the same fissure fill- 
ings, relatively narrow, the same 
erratic but sometimes enormously high 
content of native silver and the same 
accompanying cobalt-bearing arsen- 
ides, usually grouped under the name 
smaltite, but which may prove to be 
an aggregate of minerals of this 
group. The values locally run quite 
as high as they do locally at Cobalt, 
and in one case, Fig. 1, the exposure is 
generally held to be the richest face 
of a silver vein ever exposed. The 





cent country rock on both sides is shot 
through with vein material, and be- 
comes milling ore. The 10-tn. fissure 
vein assayed 8,000 to 14,000 oz. silver 
per ton. 











Mine plant No. 3 (main) shaft, Keeley mine 


The new 75-ft. 
which it was built without disturbing operations. 
headframe is now inclosed with asbestos siding 


and alongside of it a 
ing plant is 


face shown in the photograph and now 
mined out assayed 7,300 oz. silver over 
a width of five feet. Fig. 2, also from 
the Keeley mine, shows the definite fis- 
sure type of the main vein, but on either 
side of the main vein which has dis- 
tended and occupied the central fissure, 
the strained and broken country rock 
has been filled with calcite and with 
the silver-bearing minerals. Native 
silver, as at Cobalt, has escaped from 
the central fissure very notably, and 
occurs along cracks in the adjacent 
wall rocks, constituting milling ore or 
even high-grade ore. 

The chief distinction between South 
Lorrain and Cobalt, as to _ the 
geological nature of the veins, is the 
presence of oxidation at South Lorrain, 
which is practically absent at Cobalt. 
At South Lorrain, however, the con- 
tinental glacier did not dig so deeply, 
and partial oxidation extends down in 
the vicinity of the vein from a distance 
of 50 ft. or less in places, to a depth of 
600 ft. at least, along other portions 
of the vein, and in those latter por- 
tions the oxidation near the surface is 
very complete, involving not only the 
vein but the wall rock. Along one of 
the walls of the vein the alteration by 
pre-glacial surface waters has com- 
monly been especially active, resulting, 
in the case of rich silver ores, in the 
leaching out of the calcite gangue 
from these ores, leaving a spongy mass 
of cohering silver; also in the deposi- 
tion of considerable secondary ruby 
silver and argentite, and even of sec- 
ondary native silver. 

The Frontier mine, of the same gen- 
eral type as the Keeley, has had a good 
production and is being actively de- 
veloped by the Mining Corporation of 
Canada, which also holds ground ad- 
jacent to the Keeley and on the strike 
of the Keeley vein. 

As at Cobalt, the veins have an evi- 
dent. association with an intrusive dia- 
base sill. At Cobalt, in the most pro- 
ductive district, the ores were in the 
conglomerates, shales, and sandstones 
of the pre-Cambrian (Upper Huro- 
nian), overlying in this instance the dia- 
base sill, and in many instances the 
silver values were cut off sharply where 
the vein passed down from the sedi- 
mentary rocks into the diabase; al- 
though in rather exceptional instances 





headframe is seen inclosing the old one around 


primary 
being built 
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in other parts of 
the Cobalt camp 
the ore is found in 
the diabase and 
even in the under- 
lying Keewatin 
greenstones. A t 
South Lorrain the 
diabase sill is in- 
truded into the 
Keewatin, and the 
ore chiefly occurs 
in the Keewatin 
above the diabase, 
and to a less extent 
in the diabase it- 
self. It seems that 
the horizons above 
the diabase sills 
are more favorable 
than lower hori- 
zons, though the 
occurrence of similar ores in the un- 
derlying horizons shows that the source 
of the ore magmas was at depths un- 
known to us. At Cobalt such ores go 
down locally to 700 or 800 ft. below the 
surface. At South Lorrain the vein is 
exposed at the 600 level of the Keeley 
and below. 

In planning the present surface plant 
the Keeley management has had the 
future in view and has made provision 
for an increased output. There are 
four shafts on the property, of the 
usual Cobalt type, but all work is being 
done from one of these, No. 3 shaft, at 
which the mill is located. No. 3 shaft 
has two compartments, one for hoist- 
ing and one for ladder-way and piping. 
A timber headframe 75 ft. high to the 
sheave supports, and covered with as- 
bestos siding, stands over it. Sixty 
feet would have been ample height for 
the cage hoisting now used, but 15 ft. 
was added to give sufficient clearance 
to permit hoisting in skips for a 250- 
ton mill whenever the scope of future 
operations may require it. The head- 
frame is also of 
sufficient width to 
take care of an ad- 
ditional hoisting 
compartment, 
should the shaft be 
enlarged. The 
structure, which is 
new, replaces a 
very much smaller 
one, around which 
it was built with- 
out _ interfering 
with operations. 

Hoist and com- 
pressor house are 
adjacent to the 
headframe. A 48x 
36-in. double-drum 


The 


crush- 


e Oversize 
gxeare d electric Returned No.3 and 4 
hoist, made by the Stamp Batteries for 
Canadian Ingersoll- .—Zcetndins_ 
Rand Co., handles 
all work in the Ciacbuwacke 
shaft, only one 


drum being in use 
at present. This 
hoist has a rope 
speed of 550 ft. per 
minute, and will 
handle an_unbal- 
anced load of 5,- 


No.1 and 2 Stamp Batteries 
(6 mesh screen) 


Overfluw 


Classifying Trommel Screen 
(O*Shaugn2ssy Spiral Screen) 


4 Janney TRichards 
Hydraulic Classifiers Concentrate 


Spigot 1 Spigot 2 Spigot 3 Spigot 4 Elime 


Table 
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500 lb. or a balanced load of 10,000 
lb. At present the load is 5,200 lb. 
unbalanced. A #Z-in. rope is used. The 
ore is hoisted in 1-ton cars, the deepest 
level being the 8th, at 580 ft. below the 
cellar. Up to 110 tons has been hoisted 
thus far in an eight-hour shift. Elec- 
tric current is stepped down from 2,200 
volts to 550 volts at the hoist. 

The compressor room contains one 
1,100-ft., ten-drill compressor of the 
Canadian Rand Drill Co., furnishing 
air at 105 lb. at the compressor. Be- 
sides this there is a 420-ft. Chicago 
Pneumatic compressor, good for three 
drills more. At present seven Sulli- 
van DR6 drills are in use. 

About sixty men are employed un- 
derground at present, with a consider- 
able number on the surface on account 
of construction work in progress. The 
mine is being worked on two eight-hour 
shifts and the mill on three shifts. 
From 110 to 120 tons is being hoisted 
per twenty-four hours, of which 80 tons 
is mill ore and the balance for the most 
part waste. High-grade ore is care- 
fully sorted out and shipped direct. An 
effort is made to keep the mill heads 
down to 40 oz. of silver, any high grade 
being picked out on a bumping table 
between the mill bins and the crusher. 

From this crusher the ore goes to 
four batteries of five stamps. The 
screen product from the stamps is sep- 
arated by an O’Shaughnessy trap, de- 
vised by the mill superintendent, M.-R. 
O’Shaughnessy, into two _ products, 
spigot and overflow. By means of this 
classification about 50 per cent of the 
mill heads is recovered by the rougher 
as a smelting product, the balance 
being recovered by means of coarse and 
fine sand tables, slimers and flotation. 

The present operating flow sheet, used 
for the last eighteen months, is given. 
Over 90 per cent recovery is said to have 
been obtained for eight months in 1922. 


Excessive fine sliming is avoided. 
Mine Ore 
Storage Bins 
miseiees Table (high grade picked out) 
8 x 20 Blake Crusher 

Elevator 

lin Grizzlies 

Undersize Oversize 


No.3 and 4 Stamp Batteries 
(8 mesh screen) 


O’Shiugnessy Trap 


Epigot Product 


— 
No.4 James Capacity Roughing Table 
(Controlled by Automatic release ) 

; and Wilfley Roughing Table 
Cndersize ‘ | 

Tails Returned 
to No.3 and 4 
Stamp Batteries 
for Regrinding 


Shipping 


Overfcow 


Table Tcble 2 Table 


Tailings to Dump 4-8 x 8 Callow Tauks 
Spigot Product ? 


—T 
3 James Tables 
in closed circuit with 
Callow flotation cells 
2 roughers and 2 cicaners 
100 tons capacity 


Concentrates 


Tails to Dump 
Shipped 


Flew sheet of Keeley mill 
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& SSS SERSSSSSRESSESSSESSSSESSSESSSESSEESERRSES ESE SE EeeeseeeeeseeeEer, 


MEN YOU SHOULD 


KNOW ABOUT 





W. F. Copeland is in San Francisco. 


T. B. Counselman, of Babbitt, Minn., 
is in New York for two weeks. 

Edwin Higgins has resigned as staff 
engineer of the Metals Exploration Co. 

Lloyd L. Root, California state min- 
eralogist, is in Trinity County on a tour 
of inspection. 

Frank W. Royer and William Burley, 
of Los Angeles, are in Idaho examining 
placer ground. 

Colonel H. H. Armstead is at Kaslo, 
B. C., making an inspection of the Utica 
and Cromwell properties. 

C. W. Cooke is collecting data to be 
used in preparing a co-operative report 
on the physical geography in Georgia. 

Curtis Lindley, mining engineer of 
San Francisco, has been in Tonopah 
and Mina districts on professional 
work. 


Fletcher Hamilton has been appointed 
to conduct hearings for the Senate Com- 
mission of Gold and Silver Inquiry in 
the West. 

R. G. Hall recently addressed a meet- 
ing of the San Francisco Section of the 
Institute on the volatilization treatment 
of complex ores. 


Glenn L. Allen, metallurgical engi- 
neer, of Los Angeles, has gone to 
Guadalupe, Zacatecas, Mexico, on pro- 
fessional business. 


Thomas F. Cole, of New York, pres- 
ident of the Seneca Copper Corporation, 
is in the Michigan copper district on 
a visit of inspection. 

T. L. Joseph, of the U. S. Bureau of 
Mines, has been made assistant super- 
intendent of the North Central Experi- 
ment Station at Minneapolis. 


C. E. Van Ostrand, of the U. S. Geo- 
logical Survey, is visiting Wyoming 
and Colorado for the purpose of test- 
ing temperatures in deep wells. 

Henry E. Crawford, of Los Angeles, 
who has an interest in Cinco Minas, 
will make a trip to El Paso to inspect 
the oil well he is drilling at Newman. 

Clyde A. Heller and Frederick Brad- 
shaw, president and general manager 
respectively of the Tonopah Belmont 
Development Co., have been in Tonopah. 

Lieutenant Colonel John G. Barry, 
O.R.C., of El Paso, visited Sierra 
Mojada recently and is now in the Par- 
ral district on geological examination 
work. 

Dr. Charles Camsell will accompany 
Charles Stewart, Canadian Minister of 
the Interior, to the Economic Conference 
in London to confer on matters in con- 
nection with the mineral industry. 


W. E. Segsworth, geologist of 
Toronto, is making an examination of 
recent gold discoveries in McNeil Town- 
ship in the Matachewan gold area, 
where he has acquired several claims. 
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A. P. Garrett has been appointed 
superintendent of the Utica mine, at 
Kaslo, B. C. He has been in charge of 
the Cromwell mine, in the Trout Lake 
district, and has been transferred to the 
Utica. 


G. Chester Brown, formerly chief 
mining engineer for the California In- 
dustrial Accident Commission, has been 
appointed head of the division of mines 
and oil of the state compensation in- 
surance fund. 


Fred M. Miller, for eight years chief 
engineer of the Corporation Commis- 
sion of the State of California, is now 
associated with the firm of Smith, 
Emery & Co., 651 Howard St., San 
Francisco. 


George C. Branner has been appointed 
State Geologist of Arkansas by Gov- 
ernor Thomas C. MacRae. The office 
was discontinued in 1911, but re-estab- 
lished by a recent act of the Legislature 


George C. Branner 


of the state. Mr. Branner succeeds his 
father, the late Dr. John C. Branner, 
who was State Geologist of Arkansas 
from 1887 to 1891. In addition to the 
completion of geological, topographical, 
soil, and water-power investigations, 
Mr. Branner will bring up to date four- 
teen volumes of reports compiled by his 
father on the geology of the state, mak- 
ing them available for general distri- 
bution. 


W. H. Schacht, general manager of 
the Copper Range Consolidated mines 
in the Michigan copper district, at- 
tended the annual meeting of the Lake 
Superior Mining Institute, which was 
held at Duluth and on the Mesabi and 
Cuyuna iron ranges Aug. 29-31. 


J. T. Grayson announces the dissolu- 
tion of the firm of Grayson & Tucker, 
950 Pacific Building, San Francisco, on 
Sept. 1. Mr. Grayson intends to make 
his headquarters in Nevada City, from 
which he will direct the operations of 
developing a prospect in the Kennebec 
district of Nevada County, Calif. 


Oscar Lee, of the U. S. Bureau of 
Mines, has been transferred from 
Minneapolis to the Southern Experi- 
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ment Station, Tuscaloosa, Alabama, 
and placed in charge of the iron ore 
beneficiation work under the direction 
of Dr. W. R. Crane, superintendent of 
the station. 


The New York State Geological Sur- 
vey, under the direction of John M. 
Clarke, Director and State Geologist, is 
co-operating with the Nationai Research 
Council and with the American Foun- 
drymen’s Association in the study of the 
distribution of the molding sands of 
New York State. 


DFSSSSSSSSSSSSSSSSSSSSSASCSSSSSESSSSSSSSSSEERESEE REESE eeeeeeseeeeer, 
—————.s 


MEETINGS 


The Ninth National Exposition of 
Chemical Industries will be held at the 
Grand Central Palace, New York City, 
from Sept. 17 to 22 inclusive. 

The American Electrochemical So- 
ciety will meet in Dayton, Ohio, on 
Sept. 27, 28 and 29. 

The annual autumn meeting of the 
Institute of Metals will be held in Man- 
chester, England, on Sept. 10 to 13. 


SSSSTSSSSSSSSSTSSSSSSSSSSSSSSSSSSSSSSSSSSESSSeeSeESeeEesesseesease, 


OBITUARY 


Walter B. Devereux, Jr., a mining 
engineer of New York City, died on 
Aug. 9 at Calais, Me., following an 
operation. Mr. Devereux was the eldest 
son of Walter B. Devereux. He was 
born on Dec. 26, 1881, in New York 
City, and after attending Collegiate 
School, in New York City, was graduated 
from Princeton University in 1904 with 
the degree of Bachelor of Science, hav- 
ing specialized in chemistry and metal- 
lurgy. From 1906 to 1910 he was a 
member of the consulting mining engi- 
neer firm of W. B. Devereux & Sons, 
with headquarters in New York City. 
During this time he acted as consulting 
engineer and technical advisor to the 
United States District Attorney for the 
Eastern District of New York in the 
case of the United States Government 
vs. F. A. Heinze. In August, 1917, 
though at first declared physically unfit 
due to an old operation, Mr. Devereux 
finally obtained a waiver from the Army 
medical authorities and was commis- 
sioned a captain in the Aviation Serv- 
ice (Ground Section), of the Army, 
being stationed in Washington as As- 
sistant Chief of the Mechanical In- 
struction Branch of the Air Service. 
In September, 1917, he was promoted 
to the rank of major and sent to 
France, where he remained on duty 
until March, 1918, first as assistant 
chief of the Mobilization Division of 
the Air Service Headquarters and after 
the armistice as Chief of the Valuation 
Division. Mr. Devereux was a member 
of the A.I.M.E. and of many clubs. He 
is survived by his widow and a son. 
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Leading Events 


HE BONDING of the Isabella and Wild Horse 
properties, in the Cripple Creek district of Colorado, 
by Tonopah Extension interests, of Nevada, is signifi- 
cant. 
Quick work by fire crews prevents spreading of seri- 
ous blaze in C. & A. mine, at Bisbee, Ariz. 


Ontario government pledges fair treatment and tan- 
gible aid to the mining industry of the province. 

Output of the Phelps Dodge mines at Morenci, Ariz., 
is increased. 

The labor situation has brightened somewhat in the 
Michigan copper country. 





The Mountain Copper Co. has blown in its smelter 


in Shasta County, Calif. 


Reconstruction of the Hecla mine plant at Burke, 
Idaho, progresses rapidly. Structural steel is being ob- 


tained from old Granby plant. 


Many enter international first-aid meet at Salt Lake 


City, Utah. 


in Toronto. 


Mining stock is the basis of a novel suit for fraud 


New dividend payer in Utah starts in modest way. 
Ontario gold production totaled $8,000,000 during 


first six months of 1923. e 


Two zinc smelters in Kansas-Oklahoma district are 


shut down as a consequence of 10 per cent wage cut. 





Hecla Company Gets Structural 
Steel from Grand Forks, B. C. 


Purchase of Abandoned Granby Build- 
ings Will Facilitate Reconstruction 
at Burke, Idaho 


James F. McCarthy, manager of the 
Hecla Mining Co., whose buildings at 
Burke, Idaho, were recently destroyed 
by fire, has closed a deal whereby his 
company will obtain the necessary 
structural steel for rebuilding from the 
abandoned buildings used formerly by 
the Granby Smelting & Refining Co. at 
Grand Forks, B. C. This will greatly 
facilitate the reconstruction of the 
plant at Burke. An examination by 
the company’s construction engineer 
shows that the steel is in an excellent 
state of preservation and well adapted 
to the plans for rebuilding. Columns, 
girders, and trusses will be used for 
the new compressor and hoist buildings 
and for the buildings that will house 
the machine, blacksmith, and carpenter 
shops. A material saving in cost will 
also be effected. 

The wreckage and debris left by the 
fire has been cleaned up and founda- 
tions for the new buildings are well 
advanced. The compressor’ and hoist 
structures will be against the hill as 
before and a concrete retaining wall 
which will be also a wall of the build- 
ing is being constructed. This and the 
foundation will be in readiness for the 
frame of the building when the steel 
arrives. It is expected that the frame- 
work will be up and the building under 
cover within sixty days. 

The water is being lowered in the 
mine at a satisfactory rate, the 2,000 
level being now partly emptied. Taken 


altogether, progress toward restoring 
Hecla has been most satisfactory in 
spite of annoying delays, and all in- 
dications point to a resumption of pro- 
duction within six months from the date 
of the big fire, which occurred in the 
afternoon of July 13. 


New Dividend Payer Makes 
Debut in Utah 


Silver Wave Ships Carload of Copper- 
Gold-Silver Ore Each Week — 
Small But Sure, Is Hope 


The Silver Wave Mining Co., of 
American Fork, Utah, has become a 
dividend payer. The company has de- 
clared a distribution of one-tenth of a 
cent per share, amounting to $674.50. 
There are issued 674,500 shares of the 


_capitalization of 1,000,000 shares, and 


the number of stockholders is small. It 
is the expectation of the directors to be 
able to pay a similar dividend once a 
month, or perhaps oftener. 

The company is accumulating a sur- 
plus to meet taxation and for emer- 
gencies. The property is being oper- 
ated by the American Leasing Co., 
which is also working the Belerophon 
and Live Yankee. A car of ore aver- 
aging about 2 oz. gold, 8 per cent to 
10 per cent copper, and 6 to 7 oz. silver 
is being shipped every six days. Haul- 
ing, railroad, smelting, and mining 
costs are stated not to exceed $18 
per ton. 

The deposit is a bedded replacement 
of a shale underlying the Reed and 
Benson limestone, and averages 8 to 10 
ft. thick and from 20 to 25 ft. wide. 
The dividend is small, but it beats an 
assessment many ways. 


Labor Situation Brightens in 
Michigan Copper Country 


Plenty of Work, However—Immigrants, 
of Good Class, Appreciate Low 
Cost of Living 


The labor outlook so far as the Michi- 
gan copper district is concerned is more 
encouraging now than it has been for 
several months. More men than usual 
are coming in, and generally among 
the mines a small net gain each week 
is being reported. Though the mines 
are operating only 50 to 60 per cent of 
normal, it also is true that metal de- 
mand is considerably under the normal 
of pre-war years and there is not at 
this time the need for capacity under- 
ground forces. However, practically 
every property could use more men, 
particularly trammers, even at the 
present rate of production, and it is 
gratifying to note the gradual changing 
of the labor situation for the better. 
There is now a more hopeful feeling 
that labor can be obtained. It is the 
desire of the managements to build up 
their forces at this time if possible and 
keep a “jump or two” ahead of the de- 
mand for the metal so that they will be 
ready for an increase in business when 
it comes. 

The immigrants coming into the dis- 
trict, though few in number, are of a 
desirable class. They prefer mining 
work to employment in the industrial 
centers, and conversation with some of 
them reveals the fact that they have 
given thought to the difference in cost 
of living. They are fully aware that 
rents are high in the cities and that a 
modern house at the mines is procurable 
for from $5 to $7 or $8 per month. 
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Tonopah Extension Interests Bond 
Cripple Creek Properties 


Will Systematically Develop Isabella 
and Wild Horse Claims—Both 
Old Bonanzas 


Following the recent announcement 
that an eastern syndicate would at once 
commence extensive operations on the 
Stratton Estate holdings, in Cripple 
Creek, comes the filing of a bond and 
lease with an option to purchase two 
old-time famous mines, inactive for 
almost a decade. 

Under the direction of Colonel T. B. 
Burbridge, Pennsylvania _ capitalists 
have taken over the Isabella mines 
group of 170 acres, and the Wild Horse 
claim, comprising 69 acres, both prop- 
erties on Bull Hill. 

Operations will be conducted by M. R. 
Wood, president of the Tonopah Exten- 
sion Mining Co., and brother-in-law of 
Charles M. Schwab, of the Bethlehem 
Steel Corporation, They contemplate 
an initial expenditure of $150,000. 

Operations are to be carried on under 
a definite plan mapped out prior to the 
transfer; this comprises the sinking of 
the Empire shaft of the Isabella an 
additional 300 ft. and the Wild Horse 
shaft a like depth. Then the vein sys- 
tem will be explored by crosscuts and 
drifting on the lower horizons. 

The Isabella has the record of ship- 
ping the richest carload of ore ever 
produced in the state, and a stope in the 
Wild Horse was never equaled in the 
camp until the Cresson vug was dis- 
covered. 


Organized Action Averts Serious 
Fire in Arizona Mine 


Blaze in C. & A. Shaft Controlled by 
Quick Work—tThirty Bulkheads 
Built—Helmet Men Assist 


A fire has been burning in the Junc- 
tion shaft of the Calumet & Arizona 
mine, Bisbee, Ariz., since Aug. 18, and, 
although it is confined to a small area, 
it has been difficult to extinguish and 
the construction of over thirty bulk- 
heads was necessary to seal the fire 
zone effectively. The burning area is 
estimated to be about 17 x 24 ft., occur- 
ring at the 1,500 level and extending 
about 40 ft. above the station. The 
fire is believed to have originated dur- 
ing the blasting of some old timbers, 
and as it was started at the time the 
men went to lunch, the fire was well 
under way before it was discovered. 

The men from the lower levels were 
first called from the mine, but it was 
soon found that it was necessary to 
withdraw all the men, as the smoke 
filled the workings. The Copper Queen 
helmet teams aided those of the Calu- 
met & Arizona company, and the offi- 
cials are praising highly the efforts. of 
the men in combating the fire. The 
Bureau of Mines rescue car was sent 
for, and the specially equipped rescue 
truck of the Globe-Miami Mine Rescue 
Association made the trip to Bisbee to 
bring additional helmets and supplies. 
The fire is entirely confined to the 
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small area and no great property dam- 
age has been done. Many of the men 
working to extinguish the blaze were 
overcome by the gases and some were 
sent to the hospital. The effective and 
immediate control of the fire demon- 
strated the value of the trained helmet 
crews in averting a _ serious con- 
flagration. 





Two Plants Suspend Following 
Cut in Smelter Workers’ Wages 


Oklahoma-Arkansas Zinc Smelters Say 
New Scale Must Stand— 
Generally Accepted 


The 10 per cent reduction in wages 
at smelter plants in the Oklahoma- 
Arkansas region, put into effect on 
Aug. 1 or, at some plants, on Aug. 16, 


Many Enter International 
First-Aid Meet at 
Salt Lake 


INETEEN states of the Union, 

and the Republic of Mexico, 
will be represented by teams at the 
coming Mine Rescue and First-aid 
Meet at Salt Lake City. The 
holders of the championships—the 
team of the Independent Coal & 
Coke Co., of Kenilworth, Utah, and 
the team of the United States Fuel 
Co., of Westville, Ill. — will be 
present to defend their titles. 
States sending teams to take part 
in the First Aid Contest are: Ala- 
bama, Colorado, Illinois, Indiana, 
Idaho, South -Dakota, Utah, Wyo- 
Missouri, Montana, New Mexico, 
Oklahoma, Pennsylvania, Utah, Vir- 
ginia, Washington, and Wyoming. 
States to be represented in the 
Mine Rescue Contest are: Illinois, 
Idaho, South Dakota, Utah, Wyo- 
ming and Washington. Mexico 
has entrants in both first-aid and 
mine rescue contests. 





has been accepted by the men, it is 
understood, except in three instances. 
These are at the plants of the Athletic 
Smelting & Mining Co., and the Fort 
Smith Spelter Co., at Fort Smith, Ark., 
and at the Quinton Spelter Co. at 
Quinton, Okla. 

The Quinton plant is non-union, and 
it is reported the men are going back 
to work there. At the other two plants, 
however, no slab zine is being turned 
out. The Athletic has turned out its 
fires on two of its four blocks, and is 
utilizing the opportunity to make re- 
pairs. The other two blocks are being 
kept alive under dead fires. At the 
Fort Smith plant one block is under 
repairs, with fires out. 

Smelter men explained that they 
raised wages three times during the 
boost in slab-zine prices since early in 
the year, and that this is the first time 
they have assayed a cut. Officers of 
the two plants that are down declare 
they will stay down until the new wage 
scale is acceded to by the workers. 
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Mining Stock Basis of Novel 
Suit in Toronto 


Peculiar “Double Cross” Alleged—Issue 
Is Between Joint Purchasers, 
Says Court 


Extensive transactions in the shares 
of the Hattie and Beatty gold mines 
on the Toronto stock markets, which 
have attracted much attention, have 
resulted in several lawsuits involving 
upward of $200,000. Suits were 
brought to restrain different brokers 
from making delivery of the _ stock, 
owing to alleged fraud in connection 
with the transactions. According to 
statements in court, Dr. W. P. St. 
Charles was misled by reports of assays 
of Hattie ore and by representations 
that English capital had been inter- 
ested. He entered into an agreement 
with John K. Papassimakes to buy up 
all available Hattie and Beatty stock 
on their joint accounts. Dr. Charles 
now alleges that Papassimakes un- 
loaded his own holdings upon the mar- 
ket and refused to carry out his obliga- 
tions. Dr. Charles consequently de- 
clined to receive the stock purchased, 
alleging that it belonged to Papassi- 
makes. 

On Aug. 23 the court dissolved two 
interim injunctions previously granted 
against sundry brokers to delay de- 
livery of and payment for the stock. 
The real issue, said Judge Orde, was 
between Papassimakes and Dr. St. 
Charles, which would have to be fought 
out, and he failed to see how the broker- 
age houses and the two exchanges were 
involved. 





Ontario Government Pledges Aid 
to Mining Industry 


Taxes, Roads, Railroads and Geological 
Help Discussed by McCrea 
at Cobalt 


At the meeting held in Cobalt on 
the occasion of the visit of the members 
of the American Institute of Mining 
and Metallurgical Engineers, Charles 
McCrea, Minister of Mines for the 
Province of Ontario, outlined the policy 
of his department. He emphasized the 
fact that it was his intention to main- 
tain a condition of stability, particu- 
larly regarding taxation. Under the 
former government there was a certain 
amount of apprehension regarding the 
possibility that the taxes might be 
raised, but Mr. McCrea’s_ statement 
makes it clear that the government has 
no intention of changing the present 
rate, which is 3 per cent on net profits 
up to $1,000,000, with an allowance of 
$10,000. He also stated that it was 
the policy of the government to build 
good roads to promising mining camps 
and to build railroads wherever de- 
velopment justified. The work of the 
Geological Department will also be 
extended, and it will be the aim of the 
department to have geologists cover 
promising sections in advance of the 
prospector. Mr. McCrea’s address ap- 
pears in full on page 379 of this issue 
of the Journal-Press. 
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Ontario Produced $8,000,000 
Worth of Gold in First 
Half of 1923 


Assurance of Adequate Power and In- 
creased Milling Capacity Promises 
Much for Next Six Months 


Gold mines in Ontario produced 
$8,651,903 during the first half of 1923. 
For the corrresponding period in 1922 
the output was 476 338 oz. of gold and 
76,405 oz. of silver, worth $9,899,193. 
The decrease was due to an acute short- 
age of hydro-electric power during the 
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first four months of the year. This 
situation has been remedied by the com- 
pletion of additional power plants on 
the Mattagami and Montreal rivers, 
and other hydro-electric plants to serve 
Ontario’s gold mines are now under 
construction on the Quinze and Abitibi 
rivers. With ample power available, 
increased milling capacity at both Por- 
cupine and Kirkland Lake and the addi- 
tion of new producers, it is expected 
that production of gold in Ontario for 
the full year 1923 will be considerably 
in excess of the 1922 output of one mil- 
lion ounces. The figures follow: 


Ontario Gold Production, First Half of 1923 


Source 

Porcupine: 
Clifton-Porcupine 
UN I nore ec cc elec tieclei awe . 
Hollinger Consolidated........... 
McIntyre 


Kitna Lake: 
Kirkland Lake Proprietary (1919).. 
Mirktand Bake................ 
Lake Sh 


UENO ons is Bos carcis ekg dbase ; 
Wright-Hargreaves 


Nickel. es Refining. . 
Grand total, 


ME aden. Fm ierie! ui) By, mayen do ye) aae'd a ain SIS Sal deme ter 











Ore Bullion Shipped 

Milled, Gold, Silver, Total 

Tons Ounces Ounces Value (a) 
3ae5 920 122 37 $2,544 
166,900 94,744 14,994 1,968,774 
603,657 205,787 34,136 4,276,249 
picahk 110,068 47,793 16,277 996,514 
881, 545 348,446 65,444 $7,244,081 
1,803 580 294 $12,174 

28,638 7,227 984 150,041 
ited 11,457 14,431 1,040 299,003 
aes 18,611 27,048 1,869 560,445 
Sais 38,724 20,405 2,328 321,210 
pr 99,233 69,691 6,515 $1,402,873 
Ei hss 347 eae 1949 
.... 980,778 418,484 71,959 $8,651,903 


(a) In addition to the values given, mines reported receiving for bullion marketed $60,269 by way of ex- 


change premium. 
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Mountain Copper Co. Blew in 
Smelter on Aug. 15 


HE Mountain Copper Co., 

operating mines near Redding, 
Shasta County, has resumed pro- 
duction in California; the com- 
pany’s smelter at Martinez, in Con- 
tra Costa County, was blown in on 
Aug. 15. The company’s Hornet 
mine is about 10 miles from Red- 
ding. A rope tramway was built 
in 1921 to carry ore to the South- 
ern Pacific R.R. at Matheson. The 
Iron Mountain R.R. between the 
mine and Minnesota stations will 
be reconditioned, to be used for the 
conveyance of ore from the mine 
to the flotation plant, and for con- 
centrate from the flotation plant 
back to the loading station of the 
rope tramway at the Hornet mine. 
Present ore output amounts to 250 
tons per day, which soon will be 
increased. 

Advantage has been taken of the 
high sulphur tenor of the ore, an 
important product of which is sul- 
phuric acid, with bluestone and pig- 
ment as byproducts. 








Cochise County (Ariz.) Taxed at 
$130,000,000; Gila, $114,000,000 


Mining Property Principal Source of 
Revenue—Valuation of Interna- 
tional Smelter Increased 


The state Tax Commission of Arizona, 
while in session as a board of equaliza- 
tion, recently completed the tax adjust- 
ments for the current year. Of the 
total increases provided for, more than 
four-fifths were included in the addi- 
tions made to the assessment of a 
single plant, nearly four million dollars 
being added to the valuation placed on 
the smelter of the International Smelt- 
ing Co., at Miami. The assessed valua- 
tion of the smelter, as reported by Gila 
County, was $1,824,055 and the final 
value affixed by the tax board is $5,408,- 
997, an increase of $3,584,942. A large 
part of this increase is due to the fact 
that the plant was inoperative during 
part of the previous tax year. A de- 
crease of $3,068,659 was allowed Ray 
Consolidated Copper Co. and $1,326,609 
was subtracted from the assessment 
placed on the United Eastern Mining 
Co.’s holdings. The total decreases ex- 
ceed the increases by $549,738. Of the 
fourteen counties in Arizona, Cochise 
County, with an assessed valuation 
of $130,410,535, ranks first. The hold- 
ings of the Phelps Dodge Corpora- 
tion and other mines and smelters of 
the Bisbee district make up the bulk of 
that county’s assessment. Gila County 
ranks second, largely due to the In- 
spiration, Miami, Old Dominion, and 
other companies of the Globe-Miami dis- 
trict, with a total valuation of $114,- 
762,166. 


News from Washington 


By PAUL WOOTON 
Special Correspondent 





Mexican Silver Producers Move 
to Stabilize Price 


Interpreted as Co-operation With Reno Conference—Oriental 
Editor Sees Good Chance for Export Association 


ONSIDERABLE interest has been 

created in Washington by recent 
reports from Mexico City regarding a 
movement among silver producers of 
the southern republic to organize a 
holding corporation to store silver in 
an effort to stabilize the price. The 
general impression in Washington ap- 
pears to be that this really is an effort 
to unite the Mexican producers so that 
they may take concerted action at the 
Reno international conference. 

Copies of Finance and Commerce, 
published at Shanghai, have reached 
Washington with an article on the 
Asiatic view of the movement to or- 
ganize a silver export association in 
the United States. The paper shows 
that this movement was regarded with 
sufficient seriousness by what is de- 
scribed as “Chinese gamblers in ex- 
change” for them to liquidate their 
over-bought position, with the result 
that the Shanghai tael registered a 
temporary rise. Commenting upon 
London reports that the “Americans 
won’t do it,” this paper in the Orient 
editorially asserts its belief that the 
association quite likely will be formed 


and that its chances for success appear 
good. 

A study of “Changes in the Monetary 
Uses of Silver Since 1914,” prepared 
by Dr. Leland Rex Robinson, of the 
Division of Finance and Investment of 
the Bureau of Foreign and Domestic 
Commerce, will be distributed in book 
form among the mining men who will 
attend the conference at Reno on Sept. 
4, called by the Senate Commission on 
Gold and Silver Inquiry. This book, 
together with one prepared by H. N. 
Lawrie, economist of the commission, 
on production, price and other facts 
regarding precious metals over a course 
of years, with charts of wholesale com- 
modity prices and the purchasing power 
of the dollar, is expected to supply 
delegates at the conference with much 
valuable research information. 

There will be no set program at the 
conference, which will be opened by 
Senator Tasker L. Oddie, of Nevada, 
chairman of the commission, with an 
address on the purposes for which the 
commission was created and the ideas 
which inspired the call for the con- 
ference. 
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Johannesburg Letter 


Syndicate Prospects Northern Rhodesia 
—Torbanite Deposits To Be 
Developed 


By JOHN WATSON 


Johannesburg, July 24—At the second 
meeting of the third Advisory Council 
of Northern Rhodesia, held at Living- 
stone this month, the administrator, Sir 
Drummond Chaplin, referred to the 
mining outlook. The prospects of min- 
ing development appear more favorable 
than for several years. The Rhodesia 
Broken Hill Development Co. is pro- 
ceeding with a large program, and work 
is also being resumed at the Bwana 
Mkubwa copper fields. A powerful 
syndicate is engaged in prospecting a 
large area reserved to it in the north- 
west part of the territory. The success 
of mining ventures would obviously do 
more than anything else to increase the 
European population and improve the 
financial position of the territory. 

According to a letter from G. A. 
Troye, a well-known local consulting 
engineer, Cunningham Craig, a British 
petroleum expert, estimates the proved 
deposits of torbanite in the Ermelo 
district (East Transvaal) at eight mil- 
lion tons and the probable tonnage at 
twenty million tons. A unit of a plant 
of moderate size is soon to be installed 
on the farm Mooifontein. Thirty tons 
of torbanite were being shipped in 
Durban last week for final testing 
purposes. 

A paper by H. W. Geare was read to 
the Institute of Engineers, on July 19, 
describing electrical plants in Southern 
Rhodesia. Besides gold mines, copper, 
coal, chrome, and asbestos mines are 
in operation. On all the principal 
mines, electrical power plants have been 
installed. The plant on the Shamva 
mine (85 miles northeast from Salis- 
bury) is the largest in Southern Rho- 
desia. The reduction plant is capable 
of treating 60,000 tons of rock per 
month. The Falcon mine, 55 miles 
northeast of Gwelo, is the second larg- 
est mine in the country, producing 
-copper, gold, and silver. The reduction 
plant there includes crushers, stamps, 
tube mills, vanners and an oil-flotation 
plant. The treatment of this ore entails 
the further process of briquetting the 
concentrates containing sulphide of cop- 
per, with which gold and silver are 
associated. The briquets are then 
smelted in a blast furnace, the melt 
from which is carried, by an electric 
overhead traveling crane, to converters. 
The resultant blister tests about 98 per 
cent copper, with about 10 oz. gold and 
20 oz. silver per ton. The blister cop- 
per is poured into steel moulds, the 
ingots being refined by electrolysis 
whilst the gold and silver are separated. 
A suction gas plant is being operated 
-and has proved a great success, as 





compared with the original steam- 

driven plant—the mine being some dis- 

tance from the nearest railway, and 

coal or wood fuel being expensive. 
cceiainieliiflatiaintn 


London Letter 


Market Dull—San Francisco Mill En- 
largement Unfinished—Tax Toll 
Heavy on the Rand 


By W. A. DOMAN 


London, Aug. 16—Owing to the force 
of the heat wave, the fact that it is the 
height of the holiday season, and the 
discussion on Britain’s note to France 
and Belgium, business on the Stock Ex- 
change is far from brisk. The only 
real live market is that for gilt-edged 
securities. It is proved beyond doubt 
that nervous Continental investors are 
fleeing from francs and what is left of 
marks, and buying British Government 
stocks. Outwardly, the Continent may 
agree that Britain is again in the 
wrong, but it is testimony to her finan- 
cial reputation that foreign money is 
being invested here. Even Rio Tinto, 
the greatest Paris favorite, has been 
pressed for sale, and other internationa) 
stocks such as Central Mining and In- 
vestment and De Beers Deferred are 
jettisoned almost daily. The sale of 
these mining shares is strange. 

Efforts are still being made to create 
an interest in Canadian mining shares, 
and they have as much result as beating 
the air. There is, however, a _ pos- 
sibility of an invigorating movement in 
the Rhodesian market. Sir Abe Bailey 
is credited with having big schemes on 
hand. The story goes that when in 
South Africa last, he acquired a couple 
of promising mining ventures, and in- 
tends inviting the British public to 
share his luck. Sir Abe is a first-class 
speculator, and has not much to learn 
in the way of market dealings. 

From inquiries I have made it ap- 
pears that the fall in the price of San 
Francisco Mines of Mexico, Ltd., is due 
to the fact that the duplication of the 
treatment plant is not yet completed, 
and that metal quotations have not 
proved so favorable. There is plenty of 
scope for metallurgical improvement, 
and experiments are being made 
simultaneously with the increase of the 
plant. Should these be successful, a 
substantial drop in operating costs is 
expected. There is nothing amiss with 
the mine; it is looking as well as ever 
it did. 

The recently issued quarterly reports 
of the leading mines of the Rand Mines 
group show the extent to which the 
companies are liable to taxation. In 
this connection both the Union Govern- 
ment and the Transvaal Province make 
a levy. That the authorities should 
derive revenue from the exhaustion of 
the minerals of the country, which 
naturally are not capable of replace- 
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ment, is conceded. The amount taken, 
however, as shown by the following fig- 
ures, is heavy, amounting to an average 
of 16 per cent of the profits. 


Total Profit Local Taxes 





Cw DOO. oi oso 5c £177,526 £30,896 
Consolidated Main Reef.. 22,746 322 
Crown Mines........... 234,427 43,004 
Ferreira Deep........... 16,624 742 
ROUT osc c cic treerns 231,975 35,779 
New Modder........... 441,238 65,491 
Nourse Mines........... 26,539 2,165 
Rose Deep............. 33,522 6,618 
Village Deep............ 31,444 6,512 
Sass 5 ah ee 10,068 1,993 

£1,226,109 £201,522 


As times are not propitious for rais- 
ing capital for the mining companies, 
the Union Government has been ap- 
pealed to to advance £500,000 for the 
reopening of the Cinderella Consol- 
idated property. Apparently it has re- 
fused, on the ground that the under- 
taking is risky and that such operations 
should be the responsibility of private 
individuals, as distinct from the State. 
If the work should be a failure a nice 
problem would present itself. The 
courses open would be for the govern- 
ment to work the mine; to lease it to 
others; or to sell the plant and machin- 
ery in payment of the debt. There is a 
large quantity of developed ore, and 
the gold to be won and the employment 
that would be given, to say nothing of 
the money for purchasing stores and 
machinery, are powerful arguments for 
a resumption of work. 


SSE 


QUEENSLAND 


Consolidation of Cloncurry Copper 
Mines Seems Likely—New 
Wet Process Proposed 


It has been felt that of the three 
important copper companies in the Clon- 
curry district, Queensland, the Hamp- 
den-Cloncurry did not favor a merger 
with Mount Elliott and Mount Cuth- 
bert, the. other two companies con- 
cerned, on the terms suggested. How- 
ever, William Orr, the chairman of the 
Hampden-Cloncurry, at the half-yearly 
meeting of that company, just held, 
definitely stated his opinion in favor 
of the suggested combine. The Hamp- 
den company possess an efficient smelt- 
ing plant and is financially strong, 
although ending each half year with a 
loss while its mines remain idle. The 
direct smelting of the copper ores, how- 
ever, is too expensive in the remote 
Cloncurry district, where the cost of 
coke is high, and it is almost certain 
that the Mount Elliott company in its 
proposed central treatment plant will 
adopt a different method, which, by 
eliminating direct smelting, will be more 
economical. In this case it will un- 
doubtedly be to the advantage of the 
other two companies to join forces with 
them. It is therefore probable that 
real business will eventuate. 

After W. H. Corbould last year re- 
signed from the Elliott company, when 
that corporation doubtless had no op- 
tion but to abandon the metallurgical 
method of ore treatment recommended 
by him, inquiries were made regarding 





388 


other proccesses, and especially as to 
the Mackay process, which it seems 
likely will be adopted. This is described 
as a ferric-chloride method, this chem- 
ical being formed by electrolyzing com- 
mon salt, using an iron anode. Accord- 
ing to estimates mentioned by L. E. 
Nicolson, the present general manager 
of the company, it is reckoned that the 
profit of producing electrolytic copper 
with the Mackay process in a 500-ton 
plant unit at Cloncurry, taking elec- 
trolytic copper at £75 per ton, will be 
about £27 per ton, equal to £48 per ton 
of copper and to a profit of £191,240 
per annum. Mr. Nicolson says the only 
question now is as to what plant is to be 
chosen; either the ore, much of which 
is of a very low grade, may be con- 
eentrated under the Mackay process or 
it may be smelted without concen- 


tration. 
EO 


MEXICO 


Bently and Hamer Locate Esmeralda 
Group 


Victor Bently and D. E. Hamer have 
discovered some rich silver-lead ore in 
the mountains near Hermosillo, about 
five miles southwest of the Mina Grande 
property, where they have located 
eighteen claims to be patented as the 
Esmeralda group. A force of miners 
will be put to work sinking on the vein. 


Will Develop Don Samuel Claims 


H. Gordon Glore, of Nogales, Ariz., 
has acquired the Don Samuel group 
of claims for the Occidental Mining Co. 
They are located in the Magdalena dis- 
trict of the State of Sonora, and include 
a part of the territory and old work- 
ings of the Higuera mine, which was 
abandoned several years ago. Some of 
these workings will be developed to a 
greater extent as they give evidence 
of containing profitable ore. 


Anahuac Acquires New Ground 


F. B. Hine, of the Anahuac Mining 
Co., is preparing to operate a number 
of mines in the Minero district of 
Durango. He has located four groups 
of claims for the company, embracing 
a total surface area of about 130 acres. 
These are to be titled as Las Golon- 
drinas, La Perla, La Victoria, and La 
Paloma, situated near the Esmeralda 
and La Colorado properties of that 
district. 


E. Harms Gets Silver-Lead Claims 


E. Harms, formerly superintendent 
of the Torreon smelter, has acquired 
the Alfonso XIII property near Potrero 
Mountain, in the Mapimi district. It 
comprises a group of twenty adjoining 
claims traversed by rich silver-lead 
veins, and is surrounded by such prop- 
erties as La Parrandera, Anexas, and 
Donato Guerra. 

New Dividend Declared 

The Compafiia Minera de Santa Mar- 
garita has declared its third dividend, 
amounting to $5 per share. This pay- 
ment makes a total of $23 per share 
paid since Oct. 30, 1922. The company 


is carrying on development work in 
conjunction with mining operations. 
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THE ARGENTINE 


Famatina Copper Starts Reverberatory 
—Pig Iron Produced at Andalgala 


Special Correspondence 


The Famatina copper mine, of which 
one heard such good reports at first, 
and then afterward such bad reports, 
is really a good property, and a recent 
careful examination shows ten years’ 
ore in sight for 200 tons per day, be- 
sides the waste dumps, which are to be 
milled at the rate of 600 tons daily. 
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BURMA 


Burma Corporation Makes a 47 Per 
Cent Zinc Concentrate 


Cable advices received report that 
during the month of July, 19,207 tons 
of ore was mined by the Burma Corpo- 
ration, Ltd., 21,370 tons of ore was 
milled in the treatment plant, produc- 
ing 10,449 tons of lead concentrate; 
and 11,615 tons of lead-bearing mate- 
rial was smelted in the blast furnaces, 
producing 4,239 tons of hard lead for 





San Juan shaft, U. S. Mining, Smelting & Refining Co. at Pachuca, Mexico 


The failure hitherto has been due to the 
fact that the metallurgy has been a 
series of experiments which were so 
expensive and so futile that there was 
no money left. The last experiment, 
recently put into operation by the new 
owner, Sr. N. Rodriguez, is a success 
so far. A coal-dust fired reverberatory 
is turning out eight tons of 99.5 per 
cent copper daily. As soon as the new 
mill, which is now on the ground, is in 
operation, the copper production will 
be around 15 tons daily. The mine is 
at 16,500 ft. elevation and the different 
levels are so well holed through that 
when it snows outside, it snows in the 
mine, too. A young and enthusiastic 
manager lost his life recently when he 
tried to show his men how to use 
frozen dynamite. He rammed it too 
hard. 

The first five-ton lot of pig iron to 
be made in this republic was poured 
last week from a small charcoal blast 
furnace at Andalgala, by Major Ven- 
turino. He has been working on this 
problem of iron production for over a 
year, under a fire of criticism from 
people who have seen blast furnaces in 
Pittsburgh and iron mines on _ the 
Mesabi and who think that if the 
Argentine cannot do likewise, it will 
be a failure. Now, however, that the 
iron is actually here, and a pig (small) 
is on the desk of every Congressman 
and Senator, it is quite likely that the 
experiment will receive sympathetic 
consideration in the budget. 


treatment in the refinery. Refinery 
products were 3,654 tons of refined lead 
and 403,481 oz. of refined silver. The 
tonnage milled includes the re-treatment 
of 2,625 tons of tailing. 

Of silver production, 23,000 oz. was 
recovered from treatment of copper 
matte. The experimental zinc plant 
produced 924 tons of zine concentrate, 
assaying 8.3 oz. silver, 5.4 per cent 
lead, and 47 per cent zinc. 

In addition to the above, 200 tons of 
antimonial lead was sold and shipped, 
and 250 tons of copper matte produced 
ready for shipment from the treatment 
of accumulated smelter byproducts. 

<secniligaibitee 


ONTARIO 


Hollinger Installs Mill Machinery 


The Hollinger Consolidated Goid 
Mines has ordered the machinery for 
the power project on the Abitibi River, 
which it is hoped to have completed in 
1924. New machinery is being installed 
in the mill, but the management has 
no immediate intention of increasing 
the capacity beyond the present output 
of 4,500 tons a day. 


Various Prospects Will Sink to 1,000 Ft.. 


A number of Porcupine companies 
are getting ready to carry on develop- 
ment at depths of approximately 1,000: 
ft. The Goldale shaft is down over 900 
ft., and at the 1,000 level crosscutting 
will be started. The 1,000 ft. incline 
shaft of the Davidson has been started, 
and on the Rochester property, near 
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High-Grade Gold Ore in 
Quebec at Last? 


P. ANDERSON and Allan 

e A. Mackay, mining engi- 
neers, of Montreal, are reported to 
have discovered high-grade gold ore 
on the property of the Lake For- 
tune Mining Co., on the Boischatel- 


Dasserat townships line. A large 
amount of money had previously 
been spent on development without 
results and Messrs. Anderson and 
MacKay undertook further explora- 
tion and were given an interest in 
the property. The find is stated to 
be gold associated with tellurides, 
sulphides, and in a free state. 





the Hollinger, it has also been decided 
to go to 1,000 ft. The new plant at the 
Newray, which is under option to the 
Coniagas, is ready, and sinking from 
the 400 level will begin in the near 
future. 


Power Situation Brightens 


Notwithstanding the unfavorable out- 
look in the spring of the present year, 
power conditions throughout northern 
Ontario are more favorable than in any 
corresponding period for several years. 
The rainfall this season has _ been 
unusually heavy, and the Northern 
Canada Power Co., which supplies 
Porcupine mines, has not had to draw 
on its storage areas. The Great North- 
ern Power Co. is well advanced with 
its work of installing the second unit, 
which will give it a total capacity of 
about 5,000 hp. Good progress is being 
made with the Quinze development, 
which is owned by the Northern Canada 
Power Co., and although the Hollinger 
has only a few men at work, on the 
Abitibi River, it is expected that much 
more activity will be seen there in the 


near future. 
——— > 


ARIZONA 
Verde Jerome Has Money to Prospect 


It has been announced that active 
prospecting will be started at the Verde 
Jerome mine, situated between Jerome 
and Prescott, in Yavapai County, before 
the end of the present month. Officials 
say that arrangements have been com- 
pleted for financing the undertaking 
and that active work will ensue. Plans 
call for the sinking of the shaft from 
the present bottom, at the 200 level, 
to the 500 level, at which point cross- 
cutting will be started. It is also 
planned to continue the shaft to the 
1,000 level while the prospecting is 
being carried on from the upper levels. 


Ship Asbestos From Anderson Mine 


B. F. O’Neill and E. L. Jamieson, 
who are operating the Anderson asbes- 
tos mine, in the Sierra Anchas, near 
Globe, have shipped two tons of high- 
grade fiber to a New York manufac- 
turer. It is expected that contracts for 
more of the output will be effected. 
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The product of the Gila County asbes- 
tos mines is said to be very desirable 
for weaving; it is a long, silky fiber 
that is virtually free from impurities 
and has great tensile strength. Although 
most of the asbestos mines are not 
operating and have been shut down 
since decrease in demand immediately 
after the war, intermittent shipments 
have been made by some operators and 
contracts have been reported with man- 
ufacturers requiring small lots of espe- 
cially fine quality fiber. 
sabia 
CALIFORNIA 


Special San Francisco Correspondence 
Metals Exploration Reorganization 


The resignation of Bulkeley Wells 
from the Metals Exploration Co. and 
the appointment of R. H. Channing, Jr., 
as his successor has interested local 
mining men greatly. The financing and 
operation of a number of mining prop- 
erties in California, Nevada, Colorado, 
Alaska, and Oklahoma by the Metals 
Exploration Co. has been closely fol- 
lowed. Many properties were tried out 
and rejected by the company. The 
Valdor Dredging Co., operating on the 
Trinity River, was an indifferent suc- 
cess and the dredge was shut down and 
other property acquired further up on 
the Trinity River. The Valdor dredge 
was dismantled and reconstructed on 
the new ground, the subsidiary company 
being known as the Lewiston Dredging 
Co. The property is now being suc- 
cessfully operated. The Gold Canyon 
Dredging Co., which constructed and 
operated a dredge between Dayton and 
Silver City, Nev., was unsuccessful, 
owing to difficult operating conditions. 
Apparently, the Cache Creek Dredging 
Co., in Alaska, is making a success. 

The United Comstock Mines Co. 
venture in Nevada was probably the 
most ambitious undertaking of the 
company. Operating difficulties in both 
mine and mill resulted in indifferent 
results at this property, and finally 
caused a change in the operating per- 
sonnel, which was followed by improve- 
ment. The Fremont Consolidated mine, 
near Sutter Creek, Calif., was leased 
and reopened. It is understood that 
this property has been taken over by 
Edwin Higgins, former staff engineer 
of the company, and will be continued 
in operation. According to newspaper 
accounts, Wells will continue with the 
Yuba Development Co., which is con- 
structing a dam on the North Fork of 
the Yuba River. The Marysville Dredg- 
ing Co., of which Wells is managing 
director, is not a subsidiary of the 
Metals Exploration Co. 


Engels Copper Half-yearly Earnings 
Aggregate $307,513 

According to the semi-annual report, 
the net earnings of the Engels Copper 
Mining Co. for the first half of 1923 
totaled $307,513.17. The production was 
as follows: Copper, 7,398,106 Ib.; silver, 
82,852 oz.; gold, 1,318 oz.; total value, 
$1,250,456.12. Cash assets are given 
as $142963.20, after payment of 
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Phelps Dodge Output at 
~ Morenci, Ariz., Increases 


HE properties of the Phelps 

Dodge Corporation at Morenci 
are producing 1,800 tons per day, 
which is an increase of 400 tons 
over the tonnage recently hoisted. 
Underground development and con- 
struction is under way that will 
prepare the mines for a production 
of 4,500 tons per day by the time 
repairs and alterations are com- 
pleted at No. 6 concentrator, about 
the first of the year. The smelter, 
which is situated at Clifton, is 
producing at the rate of between 
2,000,000 and 2,500,000 lb. of cop- 
per per month. 





New York loan ($250,000), old income 
tax claims ($19,387.18), and $158,- 
976.05 on new construction and develop- 
ment. The mill crushed 185,702 tons 
of ore during the half year, producing 
13,027 tons of concentrate. Operating 
cost totaled 11.45c. per Ib. of copper 
produced, a slight increase over the 
cost of 1922, due mainly to an increase 
in wages made on April 1. 


———__. 


NEVADA 


Betty O’Neal Mills 27-Oz. Heads 

At the Betty O’Neal mine, near 
Battle Mountain, production is being 
kept at a maximum of 150 tons per 
day, and extensive development work 
is being done in the mine. It is re- 
ported that the mill heads run about 
27 oz. silver. The concentrate is 
shipped to Utah for smelting. 


Cortez Concentrate Goes to Midvale 


The Consolidated Cortez Silver Mines 
Co. recently made its third shipment of 
bullion to the Denver mint. The silver- 
lead concentrates, averaging about 300 
oz. silver per ton, go to the Midvale 
smelter of the U. S. Smelting & Refin- 
ing Co. 


Simon Silver-Lead Ready to Increase 
Mill Capacity 

At the Simon Silver-Lead mine it is 
reported that the crosscut from the 
shaft on the 475 level has encountered 
the hanging-wall side of the south vein. 
A thickener tank is being installed to 
conserve the water supply, and when 
this work is completed the mill will 
handle 250 tons per day. The company 
produces both a lead and a zinc con- 
centrate, which are shipped respectively 
to Utah and the East. 


Tonopah Bullion Shipments Decline 


At Tonopah the West End and Tono- 
pah Extension are maintaining . their 
usual production and also doing exten- 
sive development work. The Tonopah 
Mining Co. is shipping 75 tons per day 
to its cyanide plant at Millers. The 
Belmont company is also shipping to 
this mill. The bullion production for 
July totaled $381,810, compared with 
$619,462 during June. 
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UTAH 


Ore Shipments for Week Ended Aug. 18 
Were Normal 


Shipments from Eureka for the week 
ended Aug. 18 amounted to 135 cars, 
compared with 130 cars the week pre- 
ceding. Shippers were: Chief Consoli- 
dated, 51 cars; Tintic Standard, 35; 
Dragon, 15; Eagle & Blue Bell, 7; Vic- 
toria, 6; Iron Blossom, 6; Iron King, 6; 
Mammoth, 3; Bullion Beck, 2; Colorado, 
2; Plutus, 1; Sioux Consolidated, 1. 

Shipments from Park City for the 
Same week amounted to 2,036 tons, com- 
pared with 2,719 tons the week preced- 
ing. Shippers were: Park City Mining 
& Smelting, 884 tons; Park Utah, 599; 
Silver King Coalition, 504; Ontario, 
49 tons. 


New Ore Discovered in Mammoth Mine 
New ore has been opened in the Mam- 
moth mine, at Eureka, 100 ft. above the 
1,500 level and 2,500 ft. north of the 
shaft. The strike is of interest, as it 
is 1,200 to 1,500 ft. east of the former 
ore channel. The ore, which occurs in 
a fissure, is about 3 ft. wide and carries 
35 to 50 oz. silver and 25 per cent lead. 
In the past the Mammoth mine has 
shipped gold ore amounting, according 
to U.S. G. S. figures, to over $6,000,000. 
The mine has also been a producer of 
silver, lead, and copper. 
_@——_. 


JOPLIN-MIAMI DISTRICT 


Quapaw Starts Big Pumps 

An important unwatering program 
has been started, after extensive prep- 
aration, by the Quapaw Mining Co., 
owned by the Schwab interests, in the 
territory around Quapaw, Okla., south- 
east of Picher. 

The territory previously has been 
handicapped by water, one company 
alone having spent more than $150,000 
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in an ineffectual attempt to clear the 
ground. The Quapaw Co. is using four 
big pumps, two 12-in. Texas pumps 
and one 4-in. and one 6-in. centrifugal, 
and it is predicted by officials of the 
company that the ground will be un- 
watered to a depth of at least 200 ft. 
in from thirty to sixty days. The water 
was lowered 7 ft. the first day the 
pumps were operated. They have a 
combined capacity of about 6,000 gal. 
per minute. 


Federal Will Start New Shaft 


The Federal Mining & Smelting Co. 
is preparing to sink a new shaft on its 
Jarrett lease, in the western portion of 
the Picher field, in Kansas. The prop- 
erty includes what was formerly known 
as the Rebecca mine, and the shaft will 
be put down to the west and south of 
the former shaft. The Federal Co. has 
done a large amount of drilling on the 
lease and has good orebodies blocked 
out. The company also is pushing the 
sinking of its new field shaft on the 
Kansouri lease, and is also sinking the 
mill shaft on down to the 275 level. 
As soon as the two shafts are com- 
pleted they will be connected by an air 
drift and the mill, which has been re- 
paired, will be placed in operation. 
P. W. George, of Baxter Springs, is 
district manager. 


Rialto Mill Ready to Operate 


The Rialto Mining Co. has taken over 
the Wingfield mine, in its immediate 
neighborhood, south of Picher, and will 
place it in operation about Sept. 1, if 
there is sufficient water. The Wing- 
field formerly was operated by the 
Athletic M. & S. Co. The mill is being 
thoroughly repaired, and oil will be 
used instead of coal in the power plant. 
A belt tailing conveyor also is being 
installed. 
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COLORADO 


No Increase in Liability Insurance 
Rate Necessary 


That amendments to the Workmen’s 
Compensation Act, adopted by the 
Twenty-fourth Colorado General As- 
sembly, comprising an increase in the 
maximum weekly benefit rate for com- 
pensation for injury, from $10 to $12, 
and a proportional increase in death and 
permanent partial disability benefits, 
will not result, for the present at least, 
in an increase in the rate for compen- 
sation insurance charged by the state 
or old-line insurance companies, has 
been announced recently by the 
Colorado Industrial Commission. The 
amendments became effective Aug. 1, 
but the commission believes that on 
account of the adjustment of the wage 
level the present rates will absorb the 
increase in benefits. 

Colorado metal - mining interests, 
which pay more than 40 per cent of 
the premiums collected by the State 
Insurance Fund, favored the increase, 
believing that the employers of the 
state should meet a rate approximately 
near the average paid by other states 
throughout the -Union. The mining 
interests in the Legislature decided that 
it was better to grant a modest in- 
crease now, even though it necessitated 
a slight increase in the cost of insur- 
ance, than have a burdensome increase 
forced upon them at some future ses- 
sion. 

Other amendments in the act include 
changes in procedure in handling claims 
which will speed up payment of com- 
pensation; also, the Insurance Fund 
was authorized to issue so-called em- 
ployers’ liability coverage to all policy 
holders to give complete protection to 
the employer with reference to claims 
or suits brought by employees. 





Hoover & Mason phosphate plant at Mount Pleasant, Tenn. Storage pile in front, 
washer behind, and approach to drier at the right 
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THE MARKET REPORT 











Daily Prices of Metals 














| Copper, N. Y. 
| net refinery* Tin Lead Zine 
_ x Electrolytic 99 Per Cent Straits Ne Ss. L. St. L. 
29 | B25 39.625 40.125 6.55 6.45@6.50 6.50 
24 | 3.73 39.375 39.875 6.55 6.50 6.45@6.50 
DS iS. 75 39.75 40.25 6.55 6.50 6.45 
27 | 13.625@13.75 39.75 40.25 6.75 6.50@6.65 6.40 
28 | 13.625@13.75 40.125 40.625 6.75 6.60@6.65 6.40 
29 | 13.50@13.625 40.25 40.75 6.75 6.6. @6.65 6.40 
Av 13.698 39.813 40 313 6 650 | 6.550 6.438 


*These prices correspond to the following quotations for copper delivered: Aug. 234, 
24th, and 25th, 14.00c.; 27 and 28th, 13.875@14.00c.; 29th, 13.75@13.875c. 

The above quotations are our appraisal of the average of the major markets based 
generally on sales as made and reported by producers and agencies, and represent to 
the best of our judgment the prevailing values of the metals for deliveries constituting 
the major markets, reduced to the basis of New York cash, except where St. Louis 
is the normal basing point, or as otherwise noted. All prices are in cents per pound. 
Copper is commonly sold “delivered,’’ which means that the seller pays the freight from 


the refinery to the buyer’s destination. 


Quotations for copper are for ordinary forms of wire bars, ingot bars and cakes. 
For ingots an extra of 0.05c. per lb. is charged and there are other extras for other 


shapes. 


Cathodes are sold at a discount of 0.125c. per Ib. ; 
Quotations for zinc are for ordinary Prime Western brands. 


Quotations for lead re- 


flect prices obtained for common lead, and do not include grades on which a premium is 


asked. 


ations are arrived at by a committee consisting of the market editors of 
pence aoa Mining Journal-Press and a special representative of the Bureau of 
Mines and the Bureau of Foreign and Domestic Commerce. 



































London 
| — | Tin Lead Zinc 

Aug. Standard Electro- 

Spat 3M lytic | spot 3M Spot 3M | Spot | 3M 
23 64 654 703 | 191 192 242 243 338 33 
24 “at 643 70 | 1893 | 1903 248 | 248 | 333 | 323 
27 64 643 69% | 1908 1913 243 243 328 32 
28 63% 643 69 | 1923 1933 243 248 33 321 
29 63 633 683 | 193% 1943 248 243 332 323 





The above table gives the closing we on the London Metal Exchange. All 


prices in pounds sterling per ton of 2. 











Silver, Gold, and Sterling Exchange 














Silver : . Silver Gold 

Sterli iene Se eee 5 eae pon Sterling o 
~— Exchange New York} London London = a on London London 
"23 eg 012 | 90s 6d|| 27 | 4.548 | 628 | 303% | 90s 6d 
oa | acest ea sof 90s sd|| 28 | 4.544 | 624 | 30%. | 90s 8d 
Pore i l| 29 543 | 62% | 3048 | 90s 7d 

25 | 4.554 | 62§ | 303§-|...... 29 | 4.543 3 1s . 


New York quotations are as reported by Handy & Harman and are in cents per 


troy ounce of bar silver, 999 fine. 
of sterling silver, 925 fine. 
forenoon. 


London silver quotations are in pence per troy ounce 
Sterling quotations represent the demand market in the 
Cables command one-quarter of a cent premium. 








Metal Markets 


New York, Aug. 29, 1923 

The copper and slab zinc markets 
have been disappointing during the 
week. Both have receded, copper drop- 
ping to a new low level for the year 
and zine losing some of the gains it 
made on last week’s export business. 
The bright spot has been the lead mar- 
ket, in which activity was pronounced 
among nearly all classes of consumers. 
The anthracite coal strike has not 
caused much concern among metal pro- 
ducers, and it would appear that they 
are prepared for any eventuality. On 





the other hand, the European situation 
is a source of considerable perturba- 
tion, particularly among the copper 
producers, who are so dependent upon 
a good export trade. 


Copper 

The copper market is now somewhat 
weaker. Although the metal was sold 
in the latter part of last week for 14c. 
delivered, a pressure to sell on the part 
of a few producers caused concessions 
to be made, carrying the market down- 
ward. Beginning Monday, some of the 
large producers were inclined to shade 
the 14c. price where the metal was for 
shipment to a near-by point. But the 


shading did not end there. It was 
taken up by others and has become 
fairly general. Today several million 
pounds are available at 13.75c. deliv- 
ered, a level at which the metal 
is offered with normal freights apply- 
ing. Consumers are evidently holding 
aloof from the market and have failed 
to be tempted at present prices. It is 
doubtful if buying could be stimulated 
by making further concessions, as in a 
declining market the tendency is to re- 
frain from buying as long as possible. 
Total sales for the week were lighter 
than for the previous period, which 
means an especially dull market. Some 
observers are of the opinion that the 
cut in the prices of copper and brass 
products by the leading manufacturer 
came at an inopportune time and was 
responsible for the falling . market. 
This is hardly fair to that company, 
however, as the prices of finished ma- 
terials were predicated on a higher raw- 
material base. The cut that was made 
merely brought the two markets in line. 
It is reported that the sales of copper 
products have increased since the drop. 
The position of copper is not so unsat- 
isfactory as might be inferred by the 
easing in price. It would take only a 
small amount of domestic buying to re- 
turn the market to a higher level, as the 
quantity of spot and September metal 
in the hands of producers is small. 

Export business has been only fair, 
with European prices on a close parity 
with domestic ones. Competition is still 
strong for the trade. 


Lead 


On Monday, Aug. 27, the American 
Smelting & Refining Co. advanced its 
official contract price to 6.75c. per lb., 
New York. The advance was not un- 
expected by the trade and was entirely 
warranted by conditions. Sales have 
been good, in both New York and St. 
Louis, and it seems that the advance 
stimulated buying. Inquiries were 
mainly for prompt shipment and came 
from all classes of producers with the 
exception of storage-battery manufac- 
turers. Ammunition, paint, sheet lead, 
cable and other consumers participated 
in the market. The outlook is for an 
active fall business. The St. Louis 
market is close to the level of New 
York, and owing to the scarcity of 
near-by lead in New York occasionally 
a sale is made on a St. Louis basis and 
full freight to the East paid. As im- 
ported lead is not much of a factor, if 
any, in the New York market, it would 
not be surprising to see the normal 
differential become established again. 
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Some interest was shown during the 
week in antimonial lead, but no sales 
are reported. Before the war the ma- 
terial sold at a small premium, about 
4c. above the price of common metal, 
whereas now it is selling at a discount, 
owing chiefly to the secondary metals 
still undigested from the war. 


Zinc 

A few sales of slab zinc were made 
for export during the week, but the 
volume of business was not nearly so 
large as in the previous week. Con- 
sequently, prices declined, as export 
selling was almost wholly responsible 
for the advance that accrued then. 
Domestic consumers are still buying 
from hand to mouth and in only small 
lots. The demand from abroad prob- 
ably arose through the large orders 
that had been lately received by British 
galvanizers from the Far East, par- 
ticularly in India. This demand is not 
expected to continue. Whereas earlier 
in the week slab zinc was sold freely 
for 6.59c. East St. Louis, today is can 
be obtained for 6.40c. without difficulty. 
October shipment is 5 points above 
prompt. High-grade metal is selling 
at unchanged prices, 8 to 8c. per lb. 
delivered. 

Tin 

A real buying movement took place 
in the market last Monday and Tuesday 
among consumers, which improved 
prices. 

It is believed among producers that 
tin-plate manufacturers have good 
orders on their books for finished mate- 
rial and that they are contracting for 
tin to fill this business. 

Arrivals of tin, in long tons: Aug. 
23d, Antwerp, 25; 24th, Straits, 30; 
27th, Australia, 10; Liverpool, 150; 
Java, 75; Straits, 1,325; China, 25; total 
so far in August, 6,360. 


Foreign Exchange 


Foreign exchanges show little change 
from last week. On Tuesday, Aug. 28, 
cable quotations on francs were 
5.7525c.; lire, 4.335; and Canadian dol- 
lars, 282 per cent discount. 


Treasury Circulation Statement 


General stock of money in the United 
States Aug. 1: Gold coin and bullion, 
$4,078,568,612; standard silver dollars, 
$491,889,404; sudsidiary silver, $269,- 
411,337; United States notes, $346,681,- 
016; Federal Reserve notes, $2,671,084,- 
200; Federal Reserve Bank notes, 
$20,380,000; National Bank notes, $769,- 
810,377. Total $8,647,824,946. Money 
in circulation per capita, $42.16. 


Silver 
The market in New York has held 
steady of late on the strength of orders 
from the Indian bazaars, and prices 
have ruled higher than the parity of the 
London spot quotations. The tone at 
the close is firm. 


Mexican Dollars—Aug. 23d, 478; 
24th, 478; 25th, 473; 27th, 473; 28th, 
47§; 29th, 48. 
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Other Metals 


Quotations cover large wholesale lots unless 
otherwise specified. 
Aluminum—99 per cent grade, 26@ 
27c. per lb.; 98 per cent, 25@26c. Lon- 
don, £115. 


Antimony — Chinese and Japanese 
brands 7.55@7.75c. W.C.C. brand, 83c. 
Cookson’s “C” grade, 10.25@10.50c. 


Bismuth—$2.55 per lb. London, 10s. 
Cadmium—$1 per Ib. London, 4s. 6d. 
Cobalt—$3 per lb. for spot. 
Iridium—$275@$300 per oz. 
Nickel—27@32c. per lb. for 99 per 


cent virgin metal. London, £130 per 
long ton. 


Palladium—$80 per oz. 


Platinum—$116 per oz. London, £24 
15s.@£25. 


Quicksilver — $65 per 75-lb. flask. 
Quiet. San Francisco wires $64.00. 
London, £9. 


The prices of Magnesium, Molyb- 
denum, Monel Metal, Osmium, Radium. 
Rhodium, Selenium, Tellurium, Thal- 
lium, and Tungsten are unchanged from 
prices given Aug. 4. 


Metallic Ores 


Chrome, Iron Ore, Magnetite, Man- 
ganese, Molybdenum, Titanium, Tang- 
sten, Vanadium, and Zircon Ore are 
unchanged from the quotations pub- 
lished Aug. 4. 


Zine and Lead Ore Markecs 


Joplin, Mo., Aug. 25—Zinc blende, 
per ton, high, $42.40; basis 60 per cent 
zinc, premium, $40.50; Prime Western, 
$40; fines, $38; average settling price, 
all zine blende, $38.32. 

Lead, high, $83.40; basis 80 per cent 
lead, $80; average settling price, all 
lead ores, $78.89 per ton. 


Shipments for the week: Blende, 
11,310; lead, 1,410 tons. Value, all ores 
the week, $544,650. 


Shipments for eight months: Blende, 
428,056; calamine, 2,870; lead, 57,172 
tons. Value, all ores eight months, 
$23,841,270. 


The market opened early in the week 
on a $40 basis and held that level 
throughout the week, during which 
16,530 tons was purchased. 


Platteville, Wis., Aug. 28-—Blende, 
basis 60 per cent zinc, $42 per ton. 
Lead, basis 80 per cent lead, $85 per 
ton. Shipments for the week: Blende, 
241 tons; lead, none. Shipments for 
the year: Blende, 20,513; lead, 500 tons. 
Shipments for the week to separating 
plants, 441 tons blende. 


Non-Metallic Minerals 


Asbestos—Crude No. 1, $375@$500; 
No. 2, $225@$325; spinning fibers, 
$150@$225; magnesia and compressed 
sheet fibers, $100@$150; shingle stock, 
$55@$60; paper stock, $35@$45; 
cement stock $20@$25; floats, $9@$12. 
All f.o.b. mines, per short ton, Quebec. 
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Barytes, Bauxite, Borax, Chalk, China 
Clay, Diatomaceous Earth, Emery, 
Feldspar, Fluorspar, Fuller’s Earth, 
Graphite, Gypsum, Limestone, Magne- 
site, Manjak, Mica, Monazite, Phos- 
phate, Pumice, Pyrites, Silica, Sulphur, 
Tale and Tripoli are unchanged from 
the Aug. 4 prices. 


Mineral Products 

Arsenious Oxide (white arsenic)— 
10@10ic. per Ib., delivered over the 
balance of the year. 

Copper Sulphate—5.10@5.25c. per lb., 
domestic product. 

Sodium Nitrate—$2.45 per 100 lb., 
ex vessel, Atlantic ports. 

Potassium Sulphate and Sodium Sul- 


phate are unchanged from quotations of 
Aug. 4. 


Ferro-Alloys 


Ferrosilicon—50 per cent, $85. 
Ferrotungsten—88@95c. per lb. of 
contained W, f.o.b. works. 


Ferrocerium, Ferrochrome, Ferroman- 
ganese, Ferromolybdenum, Ferrotitan- 
ium, Ferro-uranium and Ferrovanadium 
are unchanged from the prices pub- 
lished Aug. 4. 


Metal Products 


Copper—Sheets, 223c. 
163c. 

Nickel Silver—18 per cent Grade A 
sheets, 283c. 

Yellow Metal — Dimension 
193c.; rods, 16%c. 

Zinc Sheets—Base price, $9.25 per 
100 lb., f.o.b. plant. 


Lead Sheets are unchanged from the 
prices given in the Aug. 4 issue. 


base; wire, 


sheets, 


Refractories 


Bauxite Brick, Chrome Brick, Fire- 
brick, Magnesite Brick, Magnesite Ce- 
ment, Silica Brick and Zirkite are un- 
changed from the Aug. 4 prices. 


The Iron Trade 
Pittsburgh, Aug. 28, 1923 

Steel mill operations continue heavy. 
Abolition of the twelve-hour day is pro- 
ceeding slowly and only as additional 
men become available. Production is 
not affected. Costs, however, are nec- 
essarily increased as the movement pro- 
ceeds, and this will help to sustain 
prices. 

The Steel Corporation will open 
fourth-quarter sheet and tin plate 
order books some time after Sept. 5, 
independents following, and there is 
much fourth-quarter business to be 
booked in other lines. The general 
tone of the market has improved. 

Pig Iron—Demand is light, but is 
improving slightly. Prices are un- 
changed, and now seem more stable: 
Bessemer, $26.50; basic, $25; foundry 
and malleable, $25@$26, Valleys, or 
Johnstown, with $1.77 freight to Pitts- 
burgh. 


Connellsville Coke—Spot prices are 
up about 25c. more, with furnace at 
$4.75@$5 and foundry at $5.50@$5.75. 





)- 
al 


iS 


)- 
in 


n 
te 
vo; 
is 
pe 
al 


September 1, 1923 


Engineering and Mining Journal-Press 


393 


COMPANY REPORTS 





Engels Copper Mining Co. 
Copper; Engelmine, Calif. 


The following is a condensed report of the operations of 
the Engels Copper Mining Co. during the first six months 
of the year 1923: 


Engels Mine 


The development work in this mine on and above the 
No. 6 level was confined to locating the faulted sections of 
the orebody between the main Engels orebody and the 
South orebody. The work of cutting out the stopes in the 
main and 702 orebodies on the No. 7 level was completed 
early in the year, and during the last four months stoping 
has been in progress on this level. 


Superior Mine 


A tunnel called the “A” tunnel has been started from 
the surface and driven over the north end of the “G,” 
“K,” and “M” orebodies, above the No. 1 level. These 
stopes will be connected by raises to the “A” crosscut, 
which will be used as a means of ventilation and com- 
munication for the stopes above the No. 1 level. 

On the No. 1 level, the two orebodies indicated by 
diamond-drill holes have been partially developed. These 
are known as the “L” and “M” orebodies. On the No. 2 
level, the 201 drift has been extended south and has found 
a body of ore about 110 ft. long—the hanging wall limits 
of which are still unknown. A drift from the No. 1 level 
is being driven to cut this orebody 200 ft. vertically above 
the No. 2 level. 

No. 10 tunnel has now reached a point 7,564.96 ft. from 
its portal. A crosscut will be started and driven to the 
new location of the main transfer raise, which will con- 
nect the No. 10 level with the No. 7 level. This will require 
about 500 ft. of double-track tunnel, which will be entirely 
in the waste of the footwall. As soon as the main transfer 
raise has been started, the work of driving the No. 10 
tunnel along the footwall of the main orebody will be 
continued. The prevailing sulphide in the 1,002 and main 
orebodies on the No. 10 level is bornite and no pyrite is 
present. This means that the company can continue to 
make a high-grade concentrate in its mill. There is no 
evidence of a change in the character of the Engels ore at 
the level of the No. 10 tunnel, which is 500 ft. vertically 
below the No. 7 level, the present deepest working. The 
tunnel had previously crossed two mineralized zones worthy 
of development, but it was advisable to complete the tunnel 
to the main raise before attempting to develop either of 
these orebodies or the 1,002 and the main orebodies. 

The mill crushed and treated 185,702 dry tons of ore 
during the last six months and produced 13,027 dry tons 
of concentrate, from which was obtained 1,318 oz. of gold, 
82,852 oz. of silver, and 7,398,106 lb. of copper. Experi- 
mental work looking toward a better mill extraction is 
being continued and the mill results show a continued in- 
crease during the first half of the year, amounting to 3.2 
per cent over the preceding year. 

The ore reserves in both mines remain practically the 
same as of Jan. 1, 1923, but the work of the next six 
months on the No. 10 tunnel should add materially to the 
ore reserves in the Engels mine. 


Value of Production 
(Six months to June 30, 1923) 


Copper, 7,398,106 Ib., gross value........5..000.0.seseceees $1,149,822. 40 
Silver, Sens Css) MO NE Sei oo a oli, eave Taeasios 75,586.60 
Gold, TFUU Gee, BU WN as chs kk eden cee ncces 25,056. 12 

OM Bei E ae Oa Re EAN nine ha ee ee .  $1,250,465.12 


Cost of Production 
Total Cost per Lb. 
Cost of Copper 
$543,425.32 7.3455ce. 
404,330.84 5. 4653c. 


_. $947,756.16 12.8108. 
Credit by; gold and silver...... . 100,642.72 1. 3604e. 


On cars at Engels. . 
cad and smelter charges. . 








gicccceesceees $847,113.44 1145040. 


Operating cost as shown above is 11.45c. per lb. com- 
pared with average cost for the year 1922 of ilc. per lb. 
The increase of .45c. per lb. is due first to the increase of 
wage rate of 50c. per day as of April 1 and, second, to 
reduction in, the price of silver from $1 per oz. to 62§c. 
per oz., following the expiration of the Pittman Act June 1. 

Every effort is being made to complete and equip the 
No. 10 adit tunnel as soon as possible, which, it is ex- 
pected, will be six to eight months hence. 

Balance sheet shows cash assets on June 30 of $142,963.20. 
Since the first of the year the company has paid the 
balance of the New York loan amounting to $250,000; 
settled old income-tax claims of $19,387.18; and has ex- 
pended $158,976.05 on new construction and development 
work. The income-tax claim above referred to has been 
pending since 1918 and was originally $43,000, but after 
a long controversy was settled on the above basis. The 
company is now free from all indebtedness except current 
bills and the payroll, which are paid in the usual course. 

The average New York price received for copper during 
the six months period was 15.54c. per lb., compared with 
the average price of 13.4lc. received during the year 1922. 
The present basis (Aug. 1) is 14.375c. per Ib. and is below 
the ten-year pre-war average of 15.06c. per lb. 


Profit-and-Loss Statement, June 30, 1923 





Net receipts from concentrates. ate Astsaisimna e SmOe $846,134.28 
ee re ea eee Tema ae rear ; 5,449.16 
PIII aes sco oo ne cane axdens as ey $851,553.44 
TiO oa. oc ac esa ide oe ean scons ‘ ars 543,425.32 
IIIS oi oic o5 s oisns cow hence m eee enans $308,128.12 

Profit and loss, Dec. 31, 1922......... $20,505.06 
Less adjustments to profit and loss. ... . . 21,120.01 614.95 
Vrcdie hielo Teas SO US og soins hdc en hin be es ahs $307,513.17 

a ee from Jan. 1 to June 30, 1923 
No. 10 adit. try Bra hile aaa a Pee se : ar Oe ae 
Mining claims. . eet a tae ar Ls rhe SSS ca nO ie dere ea 3,845.00 
Assessment Rag Se ere oo Sete Bas at aaere eae 1, 103.10 
Exploration. . i Ae dk rade She Bia Sra eae tat 13,783.17 
Mine development. . Seite SL ehe: : 54,812.47 
Investment—Indian Valley } R.R. stock.. ee no thts a sual aie che 3,000.00 
Plant and equipment... a ete : oe 9,943.78 
Construction under way. Pree aha ; ; “ i - 21,496.69 
$158,976.05 
Condensed Balance Sheet, June 30, 1923 
Assets 
Mines, mining claims ne ee ae er $1,335,262.66 
Loman. ENE RE eae es a re tee te 1,378,337 .57 
Broken ore in stopes. . ae hich cca eas hee ee ye 459,827.26 
General supplies. . eats j Se 136,684.42 
Mine development. and exploration. . ae es ore 378,694.80 
Indian Valley R.R. Co. hoe. se eh tar aR ee 410,000.00 
Accounts receivable. . fy act atin ten ; ay 9,502.09 
Notes receivable. . uaa 3 Paar si are geee 13,302.50 
Cash assets............ ote i i nel aa ae See eee a 142,963.20 
Advance expenses.......... Be Oates ; Sa 19,891.53 
Construction under way.................. : bh oe 21,550.69 
$4,306,016.72 
Liabilities 

CAMARO CIBC oi oo Bhs 5.555 ein lch aries waa eaeans $2,696,547. 00 
INNS Cry aie a cra hac ake ois 4 Woe mae ewe ulead ooo ee cee 1,188,034.20 

Depletion. . Pete tis Watadas elu caewdesee ee eee 

Depreciation. . dics Ware ore dee ae hades share eae 524,974.64 

Compensation liability. Doce de neha es 3 73,998.72 
CUE IOAN yo 6 06.55 5% 0 ose osicn we Geb Ven eee 63,831.34 
TNE 5 ers: 00h Serta owe Ba ota ae ee ope ee ees 48,532.98 
UI OI a cc a Saves cdwininns asddeeds Sumpeursieme 1,558.03 
EN 66658 Fae. Sake eos AS ea the waened asa cee eae 307, 513.17 


$4,306,016.72 
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The Mond Nickel Co., Ltd. 
Copper, Nickel; Ontario and Wales 


The demand for nickel having improved, the Mond Nickel 
Co. is able to report a satisfactory increase in turnover 
and production for the twelve months ended April 30. 
Severe competition and losses on exchange have, however, 
reduced the margin between costs and selling prices, with 
the result that the balance profit has risen by only £8,700 
to £307,800. In arriving at this figure the directors have 
made provision for income tax, whereas the previous balance 
was subject to this charge. On the other hand, no allowance 
has been made for depreciation. On balance, therefore, the 
results now disclosed are much less satisfactory than would 
at first appear. The balance sheet position as at April 30, 
1923, is as follows: 


Liabilities Assets 
1922 1923 > 1922 1923 
Share capital £3,400,000 £3,400,000 Fixed assets £2,793,464 £2,846,761 
Deb. capital 1,675,000 1,675,000 Stocks 1,681,773 1,604,300 
Creditors (a) 876,457 ~—-1,001,637 Investments 1,395,466 = 1,532,633 
Depreciation Debtors... . 671,209 717,922 
fund ..... 400,000 400,000 Cash..:... 211,738 185,289 
Reserve..... 344,310 345,000 
Carried for- 
i 37,883 65,268 
£6,753,650 £6,886,905 £6,753,650 £6,886,905 


(a) Including dividend payable. 


In addition to British and foreign government securities 
of £648,800, the company holds trade investments of £915,- 
500, which are mainly comprised of shares and debentures 
at cost in associated firms. The company has made a 
further reduction in its stocks, with the result that its 
liquid assets now exceed current liabilities, including divi- 
dends payable, by over £550,000. 


Burma Corporation, Ltd. 


A report for the quarter ended March 31, 1923, of the 
Burma Corporation follows: 

A total of 64,278 tons of ore was extracted, having an 
average assay value of 20.1 oz. silver, 22.8 per cent lead, 
and 15.1 per cent zinc. The tonnage extracted is equivalent 
to an output of .33 ton per man-shift employed underground. 

Ore totaling 65,020 tons was milled, averaging 20.05 oz. 
silver, 22.6 per cent lead, and 15.3 per cent zinc. This 
included the re-treatment of 2,000 tons of mill tailing, 
averaging 17.8 oz. silver, 16.8 per cent lead, and 21.5 per 
cent zinc; 33,218 tons of lead concentrates was produced, 
averaging 35.6 oz. silver, 40.0 per cent lead, and 21.3 per 
cent zinc; 32,924 tons of lead-bearing .material was smelted 
for a production of 11,501 tons of hard lead assaying 101.92 
oz. silver per ton. 

The refinery produced 10,768 tons of refined lead and 
1,135,955 oz. of refined silver. 


Estimated Revenue and Expendirure (a) 


Total 

Egtaated @ross TEVENUC........ 06655 c ces ences Rs. 72,06,300 £480,420 
Estimated operating expenditure.................. 40,69, 100 271,273 

Estimated surplus over working expenditure....... Rs. 31,37,200 £209,147 
i re ere eee Rs. 3,00,000 £20,000 
IN IIIS GON oi io 5.55 soo ca hig cS Swine odio. 3,59,530 23,969 
Estimated depreciation on machinery and plant. . 5,30,980 35,399 
RINNE ion o's a eee sce ee eed ce 4,79,800 31,987 


(a) The sterling figures shown are based on the rate of exchange—Rs. 15 to 
the pound. 


Average value of the ore placed to reserve by develop- 
ment work so far completed on the No. 7 level is 24.3 oz. 
silver, 30.9 per cent lead, and 9.7 per cent zinc. 

Stripping of the old Vertical shaft started, and good 
progress was. made. It will be converted into a masonry- 
lined round shaft and fully equipped as a main operating 
shaft for extraction of ore below the Tiger Tunnel level 
and for haulage of men, timber, and supplies above 
that level. 

The labor force employed underground shows an increase 
of 84 per cent over that-of the previous quarter, all of 
which, being totally inexperienced, adversely affected the 
tonnage of ore extracted per man-shift worked. The number 


of daily employees at the mine reached the maximum 
during March. 


Engineering and Mining Journal-Press 


Vol. 116, No. 9 


The general operating conditions of the smelter have 
been greatly improved, and its capacity has been increased 
as a result of the completion of most of the renovation 
work that has been going on for the last eighteen months. 
Railway assembling and shunting facilities at smelter top 
and bottom yards are being enlarged and rearranged to 
expedite handling of increasing tonnages. The erection of 


No. 5 blast furnace has started, and fair progress has 
been made. 


, 


Ray Consolidated Copper Co. 
Copper; Ray, Ariz. 


The forty-eighth quarterly report of the Ray Consoli- 
dated Copper Co., covering the second quarter of the year 
1923, states that the total net production of copper from 
all sources was 16,327,699 lb., compared with a total of 
14,009,441 lb. for the preceding quarter, and is as follows: 


Second Quarter, 1923 First Quarter, 1923 


Pounds ‘Pounds 
EES cc oatce wt eee ees 4,968,288 NNN Oo ad oc Soe ot 4,382,657 
es ae anh a a oe age 5,951,344 i ees ee 4,253,056 
June.. 5,408,067 NNN sn ore 5,373,728 
Total.. 16,327,699 14,009,441 
Average monthly. 
production........... 5,442,566 4,669,814 


A total of 686,000 tons of ore, dry weight, averaging 
1.61 per cent copper, was milled, being an average daily 
tonnage of 7,538 tons, compared with an average of 6,473 
tons per day for the previous quarter. The mill recovery 
was 76.33 per cent of the total copper contained in con- 
centrating ores, compared with 178.26 per cent for the 
previous quarter. The underground development was ad- 
vanced 8,135 ft., making the total development to date 
809,250 ft. 

The average cost per net pound of copper produced was 
11.92¢c., compared with 11.99c. for the previous quarter. 
Both figures include all fixed and general expenses other 
than depreciation, and also take into account miscellaneous 
income and the value of gold and silver recovered at the 
refinery. 

The financial results of operations for the quarter, as 
compared with those of the previous quarter, are shown 
in the following table: 

Second Firs 
Quarter, 1923 uae, 1923 


$496,508.95 $458,988.50 
74,636.61 29,435. 88 


$571,145.56 $488,424.38 


Operating profit from production of copper........ 
Miscellaneous income and gold and silver.......... 


Total income 


The average carrying price of copper for the quarter 
was 15.415c., compared with a carrying price of 15.476c. 
for the previous quarter. 


Mining Dividends in August Remain 
Substantially Unchanged 


The following dividends were paid by mining and metal- 
lurgical companies in August: 


Companies in the United States Situation Per Share Total 
American Smelting & Refining....... U.S. and Mex. $1.25 $152,495 
Chief Consolidated, s.l............ . Utah 0.10Q 88,402 
Colorado Fue] & Iron, ee Dewees: eee 2.00Q 40,000 
General Development.. Mioreeks.: Sane * 0.25Q 30,000 
Homestake Mining, g@...:.......... Ss. 0.50M 125,580 
International Nickel, pfd.. scar ne Nia. Ont. 1.50Q 135,689 
ee. er . Ariz. 0.50Q 373,557 
New Cornelia Copper............... Ariz. 0.25Q 450,000 
DIGW SOUNET MIO. iva sie oe ce bob eae U.S. 2.00Q 909,328 
U. S. Steel, pfd.. U.S. 1.75Q 6,304,919 
United Verde Extension, c. Ariz. 1.00Q 1,050,000 

Companies in other oountetent 
Amparo Mining, s- ein uray orerctece . Jaliseo 0.30Q 60,000 
Cerro de Paseb; G8... ..... 5.56. i ea. Peru 1.00Q 898,230 
Hellinger Consolidated Geld... — 0.05 4wks 246,000 
iy TONGUE ios ic a one Fee Ont. 0.02Q 40,000 


Q, quarterly; M, monthly; C, copper; 1, lead; g, gold; s, silver. 


The most noteworthy event of the month from the dividend 
standpoint was the resumption of disbursements on the 
common stock of the American Smelting & Refining Co. The 
last dividend was $1 a share, paid March 15, 1921. Other- 
wise the regular payments were made. 
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Stock Exch. High Low Last Last Div. Stock Exch. High Low Last Last Div 
COPPER GOLD ; 
MRR ccc eiss i4 Boston 61 59 59 : ‘f ‘4 
Alaska-Lr. Col...... N. Y. Curb Fs 13 li a aoe . ee a yor t t B cayeianaeens 
BIg 6 83:5 508i Boston *16f *15) *16| Mar.'19°"'" 4500 | Boundary Red M.... N.Y. Curb ME, een 
Anaconda... wee New York 42° 404 473 Je. 16, 3y.23 0.75 | Camon Hill........ po So i ae 2 eee hae ee 
ft Gouvh--. Bostom oS SE sanyo ois | Beemomysgamel Gs RF Cu tae gt sae 0q Lo 
V— ..... N. Y. Curb Pe: a 2° . ones Mines........ ew York 43 34 34 Je.30, Jy.20Q 1.00 
Calumet & Arizona.. Boston 49 48 48 June ’23, 1.00 eae Cane Bic, ca _ 1 I 80 1.73 11.80 Beis, ee 5.05 
Cal. & Heela (New). Boston 41) 40k 41 June *23,'Q 10:00 | Homestake ‘Mining, New York 61 61 él aS 35M 0:30 
entennial......... oston 8 7 7 Dec. 'I8,SA 1.00 | Kirkland Lake...... T #34 04320—«* 7 : 
Cerro de Paseo...... New York 413 9, Al eeeeeess ‘soe ~ 2 SR woe 3 
Chile Copper....... New York 273 264 273 a I, se'39'Q 0624 We ee ie ee ~ ; ta Bs ro we vie eS 
Chino Ciogterinines New York 2, 7} U7 Sept. *20,Q " 0.37) | Portland. |. ........ ; Colo. Springs... uke “35 * Oct. '20,'Q * ta 
Copper Range...... Boston 29} 28} 28: May '23, Qi 1.00 tan taal. es Los A os > ly aie 0. 
Op . OO SCC os Angele *6l *51 bs , 
a pandas a Curb = - 60 | ee sag tat nae United Eastern...... 1 be Curb 3 lie ees °a O13 
“— =, sores eae ois 3 — a Q . 2 Vipond Cons........ Toronto “Se %% S47" Lc G 
a ibs — Curb 32 30 32 Feb. 19, SA 0.15 Wright Hargreaves. . at tom m 7 ~ FF Apr. ey ; = 
ranklin : .« Boston cat oats eS Se eeer aes yds Lae me ny ne % 5 oe — 
Gadsden Copper. . —— Curb 65 45 a” Ni Sone ad ao: GOLD AND SILVER 
Granby Consol...... New York 19: 183 183 May °19,Q 1.25 Boston-Mont. Corp.. N.Y.Curb *12 «#120 «12S; 
Geen Catan mek a: York ' % 183 Nov. ‘20, Q 0.50 C= ee are N. Y. Curb “72 “48 *7t ........2... at 
ancoc’ ...+. Boston fp. VRE 6 45 <0 . i “Sepsis ee 
Howe Sound.. .. N.Y. Curb 34 3 }, Jy. 2, 5y.16° 0.05 Geeplisentas tikbinss. , a —_-~ 4 ’ " = oy foe ape 
Inspiration Consol... New York 29 283 283 Se.13; Oc.1 Q 0.50 Dolores - ppepmanaae . N.Y, Curb Iv Ite xdy. 1, Jy.10Q 0.05 
Trott COBiec nsec cee: Boston Curb 4} 43 44 May 23, K 0.15 Jib Consol. . N. Y.Curb *65 = *65 #65 ‘i abtaiglees 
Isle Royale......-.. Boston = wm June *23.Q 0.50 | Tonopah Belmont... N.Y. Curb *68 Apr. ‘23, 0.05 
Kennecott.......... New York 353 34 344 Je. 8, Jy. 2Q 0.75 | Tonopah Divide. N.Y.Curb *5i *50  €50 i 23 ™ 
Keweenaw Res ate ea’: Boston *80 Ge (>. eo Emon Extension. N. Y. Curb 2} 2} 23 Se. 10, Oc. 1 0: os 
sake Copper. ... i ea ‘onopah Mining.... N.Y. Curb ss i ! ‘ 074 
Magma Copper. . New York 303 30 30 Jan. °19 0.50 Unity Gold.... N. Y. Curb ate , oer - 7 ki 
( ,Q ese 
Meson Valls , ia . : & Y. Curb 2 FA 2. ie TD aa West End Consol... N. Y. Curb *82. *79 +‘*81 Mar.’23,Q 0.05 
onsolida oston oe eo 2 a ORs : 
owe Copper.. : York 244 233 24 gOS d: 30 a B ndicien’ gy 
Michigan. .......... oston 2 a. 2a ee ee ees cater lot 163163 Sept. 19, . 
Mohawk........... Boston 423 42 é June ‘23 Q * 100 Cardiff M. & M..... Salt Lake *50 *50- «50. i. 20, 2 . * 
Motlhor Ende Coe... Maw York 93 93 9% Je. 8 Je. 30 Q 0.50 Chief Consol........ Boston Curb 33 33 3% Au. 1,'°23,Q 0.10 
Nevada Corsol...... New York 12! 113 122 Sept. 720 Q 0.25 Columbus Rexall.... Salt Lake *383 372 €371 Aug. ’22 : 0 03 
New Cornelia....... Boston 173 «17% ~=172 Au. 3, Au,20,Q 0.25 | Consol. M.&S..... Montreal 26-26 = 26 Det. *20,Q 0.624 
North Butte... at Boston, 23 24 re Oct. 18, 'Q 0.25 ae psiaed~ >’ — Curb 3 3 3 Apr. 23, Q C.125 
io Copper........ Cae b *67 *5 “edera hee New York 10 10 10 Au. Se. 5 
aa... 183 leh | 18 Dec. *18,Q 1.00 | Federal M. &&. pfd. New York 423 403 403 june"23.Q. 173 
COIN oc esc, Boston 3] } 314 31 4 June 123, Q 1 ; 00 Florence Silver ecccee Spokane 24 193 193 Apr. =I 9,.Q.X 0. 01 5 
Phelps Dodge. . Open Mar. +155 +165 .... Je. 20, Jy. 2Q 1.00 ITecla Mining....... N. Y. Curb 6} 6; 63 Au.15,Se.15 0.15 
Quincy... Heat 27 264 26 Mar 139 Q 1.00 Tron Blossom Con... N. Y. Curb *24 €23 €24 July 16 0.02} 
Ray Consolidated. New York 114 103 11 Dee. 20. Q 0. 25 Marsh Mines...... N. Y. Curb *7 *6 *6 June 21 I 0. 02° 
Ray Hercules....... N. Y. Curb *90  *75. = *79 F ‘ : Paw . Cite. .6. cece . Salt Lake wach, ase eee ee Q 0.12) 
St. ie Min. Ld... . Boat . > 344 342 Mar.’23,K 3.00 — ee pee ne — eo) Se Je. 15, Jy.2Q 0.15. 
Seneca Copper...... New York i ce .. 48 oi ase aeee rince Consol... fait Lake ‘1 sl ON 023 
Shannon........... Boston #55 #55 #55" Nov. *17,Q° 0.25 | Silversmith. ... Spokane #36 #34436 Jy. 2, We. 10 0 02 
Shattuck Atizona.... New York 7 7 7 Jan. '20,6 0.23 | Simon Silver-Lead... N.Y.Curb  .... 2... #15 wae. 5 
South Lake......... Boston ein so +98 ee i Snowstorm Silver-L.. N.Y. Curb Ne sa. SAME SO ons aa 
Superior & Boston... Boston 1 Ee ee : Tamarack-Custer.... Spokane 1.22 1.18 1.18 Je.30, “""K 0.02 
Tenn. C. &C. cfs... . New York 93 83 82 Je. 30, ‘Jy. 16, Q 0. 25 Deeks tandard..... — Lake 2: * 2.85 2.85 July "93 0.15 
olumne.......... 3 4 | ee t } ; 
United Verde | ae N'Y. Curb 29: 29" dt 0s, = 7,Q 100 ? ia aise " ia cls 
Utah Consol........ Boston 1; «14ST Seep tt. °18, 0.25 Sew Y 
Ota, low Taek 61 60 60° Te. 8, Je. 30,Q 1.00 Bethlehem Steel...... New York 53 493 523 Se. 1,0c.1Q 1.25 
Utah Metal &'f.... Boston #60 £55 55 Dee. "IJ, | 0.30 | Ghar lron'néi’'-7° Detrort Sin Stee a eeteen ays “ees 
HAONIDS cc csece sews Boston “75. “i 2 ; a ‘ : B pera ne eee: > 
a. Bost ‘ jaa foo ees aaa Colorado Fuel & Iron New York 30; 28 28 Au. an a °25 2 00 
Wem coco Blase Gg cc SOI | Gaomaa pea pee Novy 28 ge a eegOe 8 
=  Seewae GAGS) ieee Gt. North’n Iron Ore New York 323 29} 30% Apr. 3 
NICKEL-COPPER Inl ind Steel N. Y. Curb a —_—ae : 1'23 
+ ABE LeUVIPEenN 3 } }  — fF SEUNG DTCC. cece eee N. «Lu ece eee So 3 
Internat. Nickel..... New York 134 12% 12% Mar.’ 19, 0.50 Mesabi Iron........ N. Y. Curb re 6 5 ee a . au. on 
Internat. Nickelpfd.. New York 80 80 80 Jy.19,Auel 1.50 — _ 2 aes = ES 134 Oe) Es adagarne ae: 
: epublic I. eer ew York 491 453 474 May ’2! 1. 5( 
iiaabiitinitintias: dilaiiat LEAD y Republic I. 8. pfd... New York 93 91 924 Se.15, Oc.1Q 3. s 
arnegie Lea inc ittsburg , wie Pas iatert eda, rer Sloss-Sheffield S.& I. New York 49 47 474 feb. ’21 1.50 
National Lead...... New York 124} 117, 123 Se.16, Se.29Q 2.00 Sloss-Shef. S.&I. pfd New York 78 Je. 22, Jy. 2 : 
National Lead pfd.... New York 1133 112? 113% Au. 24.Se.15Q 1.75 | U.S. Steel.......... New York “921 90; 915 Au 4080.29. 133 
St. Joseph Lead. .... New York 19; 18 184 Se.9,Se.20Q,X 0.50 | U.S. Steel pfd...... New York 7h 417° 117 Aw? e308 1 3 
ZING Virginia I. C. & C... New York 563 56} 56} Je.16, Jy. 2. 2.00 
Am. Z. L. & S.. New York 5 8} 8} May 20, 1.00 Virginia I.C.&C.pfd.. New York nuda eed SO CONG aoe ae 250 
Am. Z.L. & 8. pid... New York 341 34 34% Nov.’20.Q 1.50 VANADIUM : 
Butte C. & Z........ New York é4 5 5 Mar. °23, 0.50 Vanadium Corp..... New York 333 31 31 Jan. ’21,Q 1.00 
Rute & Superior... New York 173 15 15. Je. 15, Je. 30,Q 0.50 ASBESTOS ; 
Callahan Zn-Ld. . New York 5% 5 53 Dec. ’20,Q 0.50 Asbestos Corp...... Montreal were mata 50 Je.30,Jy.15Q 1.50 
oa Sweaed = ¥ al = on o Jy.31,Au.10Q 2.00 Asbestos Corp. pfd... Montreal ois ars 7434 Je.30,Jy.15Q 1.75 
Yellow Pine........, LosAngeles ... ... *60 June’23,Q 0.03 | Freeport Texas...... New York ras 11} 1A Nov.719,Q 1.00 
‘i ; = SILVER 4 Texes Gall. 24.0505. New York 583 -563 5843 Se.1,Se.15Q 1.50 
OU as aes . Y. Cur eee, See Roath eecte eas J 
Batoplies saleine.. - Hew —_ a wa wal a °07,1 0.123 | So.Am.Gold &P... N.Y. waa. 23 3 
a "07,1 = 0.124 | So.Am.Gold &P... N.Y¥.Curb = 3 2E 8 eee eee eee aaa 
Cantelesia......... a ase. MINING, SMELTING AND REFINING 
Castle-Trethewey... Toronto 0243 #24) #243 0071171712 1ir) | Amer. Metal........ New York 45 43 43 Au. 20,Se.1 0.75 
Coniagas ieee Toronto 2.45 2 15 2. 40 May °21, Q 0. 123 Amer. Metal pfd.. ae New York wan ane 110 Au. 18,Se 1 1. 75 
Crown Reserve...... Toronto —2 <4 332 Jan. ‘17, 0.05 Amer. Sm. & Kef..... New York 59} 58} 59 Jy. $5, Au, 1-1. 
Hilltop-Nev....-... N.Y.Curb. *13 *10 *10 ....... 12... Amer. Sm.& Ref. pid New York pg, “pag 998 Au.10, Be. 4° O40 
Kerr Lake.......... N.Y. Curb 2 ye Oe Jy.2Jy. 16, Q Cin) Eo mote 4b ak a5 Jan. H19Q 0-873 
RRR Toronto #3] *28° #30. Apr. °22, 0.10 m P ew York y-6,Jy.1 , 
Mok eiey Dar -Sav.. Toronto *17$ *16 *173 Oct. *20,Q 0.03 *Cents per share. {Bid or asked. Q, Quarterly. SA, Semi-annually. M, 
Mining Corp. Can..... Toronto 2.55 2.40 2.59 Sept.’20,Q 0.12: | Monthly. K, Irregular. I, Initial. X, Includes extra. 
Nipissing. . icces Se eee 53 5% 54 Jy. 1, Jy.20Q 0.15 Toronto quotations courtesy Arthur E. seeaeey Spokane, Pohlman Investment 
Ontario Silver....... New York ae. nasi 3¢ Jan. °19, 0.50 Co.; Salt Lake, Stock and Mining Exchange; Los Angeles, Chamber of Mines 
Temiskaming....... Toronto *37 «-*360— *36 0 Jan. "20, 0.04 and Oil; Colorado Springs, Colorado Springs Stock Exchange. 
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NEW MACHINERY 
AND INVENTIONS 


A New Sample Cutter 


An automatic sampler, illustrated in 
the’ accompanying photograph and 
drawings, has been developed to replace 
the water tipping box and other devices 
-now--used for operating sample cutters 
in ore-treatment plants. This is the 
so-called Auto-sampler No. 2, made by 
the Galigher Machinery Co., of Salt 
Lake City, Utah. It is self-contained 
and can be put in any place in the mill 
which can be reached by an electric 
wire. The makers claim that they have 
eliminated the annoyances and_in- 
accuracies of the water tipping box, 
caused by irregular water pressure and 
by foreign matter in the water choking 
the necessary small orifices and stop- 
ping the operation of the sample 
cutter. 

This sampler can be driven by a 
direct-connected single-phase 4-hp. 
motor, or belt driven from some near- 
by shafting. As the cutter moves 
through the stream it maintains the 
same speed for its entire stroke, a 
feature of importance. It is of all-iron 
construction and therefore is_ not 
affected by moisture, weather conditions 
or temporary shutdowns. It may be 
used for wet or dry samples. Its con- 
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struction is such that the time of the 
sampling period can be varied from ten 
to sixty minutes. The device operates 
as follows: 

Referring to the drawing, the rotat- 
ing cam A on shaft B periodically con- 
tacts with roller C on ratchet lever D 
and raises the latter, thereby impart- 
ing a slow motion to shaft EF through 
the roller friction ratchet F and ratchet 
wheel G. 

Bevel pinion 7 is mounted on shaft E 
and rotates bevel gears J in opposite 
directions on stationary shaft M. 

Weights N hang loosely on shaft M. 
As bevel gears J rotate in opposite di- 
rections, lugs K on same pick up 
pendant weights N by means of their 
lugs Z and force weights to be lifted in 
opposite directions. 

When either weight N reaches an 
upright position and its center of 
gravity passes the vertical center line 
it falls. In falling, its arm O con- 
tacts with cam surface of either trip 
arm, P and forces the respective trip 
arm through an arc to an apposite po- 
sition. Trip arm P being rigidly 
mounted on opposite ends of shaft Q, 
the opposing motion due to the falling 
weights and moving trip arm P is im- 
parted in turn to the sampler bar R 
and cutter S. The weights are so 
placed that one falls while the other 
is just starting on its upward path of 
movement. 

The length of stroke of ratchet arm 
D is regulated by adjusting screw H. 


S106 View 
Friction Wheel Side 


Cro View of Curren 


Detail of sampler 
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This sampler replaces the old 
water tipping box 


This in turn varies the revolution time 
of gear shaft E, with the result that 
the weights N fall at varying intervals, 
This permits variation of the time of 
sampling periods of from 10 to 60 
minutes. Shaft B can be either driven 
by worm gear and motor or by pulley 
and belt. 











